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YOU'LL SE EEP your Diesels clean—with world-famous Texaco Ursa Oils—and you'll 
K use less fuel, get more power, spend less for maintenance year after year. 

Texaco Ursa Oils prevent formation of power-stealing carbon, varnish, sludge 

LES S FU FL and other deposits. They keep rings free for proper seal...assure active valves 
and open ports...prolong the life of bearings, pistons, rings and liners. Use 


them in your Diesels—whatever their type or size—for maximum efficiency and 


when you keep economy. 
your Diesels All leading Diesel manufacturers approve Texaco Ursa Oils, and— 
More stationary Diesel horse power and more Diesel locomotives in the 


clean and *f) U. S. are lubricated with Texaco Ursa Oils than with any other brand. 





efficient with For Texaco Products and Lubrication Engineering Service, call the nearest of the 
' more than 2500 Texaco Distributing Plants in the 48 States, or write The Texas 
Texaco Ursa Oils Company, 135 East 42nd Street, New York 17, New York. 


— 
; 


T”XACO URSA OILS © 


FOR ALL: ‘DIESEL ENGINES 


JUNE IN... TEXACO STAR THEATRE presents “'N show every Sunday night. + METROPOLITAN OPERA broadcasts every Saturday afternoon. 


Volume Xi *ESEL PROGRESS is published monthly by Diesel Engines, Inc., 2 W. Forty-fifth St., New York 19, 
‘, at East Stroudsburg, Pa., anthorized Mar. 27, 1940. Subscription rates: $5 per year, single copy 50c. 
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168-foot Higgins-Built 
Diesel Yacht for Mexico’s 
President Aleman 


By DOUGLAS SHEARING 


= have been many fine yachts built in 
American shipyards since the days when the good 
people of this hemisphere first began to consider 
themselves sufficiently well-to-do to begin to spend 
a little money on diversion instead of laying it all 
away against the probable coming of a rainy day 
or a hard winter. Some of these fine yachts were 
sailing craft which not only gave comfort and fun 
to their owners but also won and kept on winning 
cups galore, regardless of the efforts of men like 
Lipton. Other yachts were built for steam power, 
some little ones eventualiy had those tricky little 
naphtha engines; others tried gasoline motors and 
finally. the Diesels came into the picture, bulky 
and weighty at first, then gradually becoming 
lighter and stronger and with a higher ratio of 
horsepower to engine weight. Supercharging final- 
ly has said just about the last word in extracting 
unsuspected horsepower from Diesels—especially 
the larger ones—without adding appreciably to the 


weight of the engine. 
Now there is open to prospective owners of big, 
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Sotavento under full speed ahead, making about 20 knots with the supercharged Enterprise Diesels 
turning out a total of 2200 hp. 


fine yachts the possibility of installing more than 
double the power at the same engine weights of 
the Diesels of just a few years ago, giving fleetness 
and added seaworthiness and greatly increased 
maneuverability to hulls which with the older 
atmospheric pressure Diesels would have been 
lucky to log ten knots. Supercharging the Diesel 
has in fact revolutionized yacht performance and 


construction in the United States. 


As in the Sotavento, for instance, probably the 
largest and certainly the finest steel yacht built in 
this country since the ruinous stock market crash 
days of ’29. Here is an all-welded steel hull, de- 
signed and built with sufficient weight and strength 
of metal to endure any seas anywhere, yet formed 
for fast, smooth yacht performance because the 
designers knew that 1800 and more real horse- 
power could be expected from the same engine 
weight that about ten years ago wouid have pro- 
duced possibly 800. And instead of a ten or 12 
knot speed, this magnificent vessel materially ex- 
ceeded her stipulated 17 knots on her trials, which 


is fast going for a 168 ft. steel boat. 


Sotavento is 168 ft. in overall length, with a beam 


of 28 ft., a depth of hull of 16 ft. 6 in., and a 
draft of 10 ft. 6 in., and she is a gift. Fact! 


The man who placed the order and paid the bill 
—over $800,000 it is understood—is said to be one 
of Mexico's best known financially able citizens, 
and he has placed Sotavento at the disposal of 
His Excellency Sr. Miguel Aleman, President of 
the Republic of Mexico; and the ship is now 
manned by officers and men of the Mexican navy, 
turned over to them at the commissioning cere- 
monies on November 19, 1947. The initial trip 
was from New Orleans via the Panama Canal to 
Acapulco, Mexico; quite a voyage, but it might 
as well have been around the world and could 
have been, for with a 24,000 gallon fuel capacity 
and 15,000 gallons of fresh water, this big yacht 


has a cruising range of 4,000 miles. 


Higgins, Inc., New Orleans, designed the craft 
and built it at the Higgins plant on the Industrial 
Canal, the waterway connecting Lake Pontchar- 
train with the Mississippi. From this big plant 
an endless stream of big and little boats went to 


the armed forces during the war, but it is doubtful 
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Corner of cocktail-lounge-bar room which was designed 
by Martin-Parry of New York. 


hailed from the Port of Higgins. And according 
to A. J. Higgins, Sr., president of the firm, credit 
for the creation of the vessel and its construction 
should be given to H. E. Breit, naval architect of 
the designing staff, George O. Huet, chief, engi- 
neering department, and A. J. Higgins, Jr., vice- 


president of the firm and plant manager. 


Solavento is a twin-screw vessel and her engines 
are two Enterprise Diesels, Model DMG-38, super- 
charged, using Flliott Buchi system turbochargers, 
and developing 900 hp. each at the comparatively 
low engine speed of 450 rpm. ‘The engines are of 
8 cylinders, of 12 in. bore and 15 in. stroke, and 


ure true right and left hand, turning outboard. 


Fuel injection is Bendix-Scintilla, with an individ- 


ual pump for each cylinder. Winslow fuel filters 


equip each engine, and another feature is a larger 
lube oil cooler than conventionally installed with 
engines of this size, as the use of cast-iron oil- 
cooled pistons needs more cooling lube oil. The 
turbochargers on these engines are mounted on 
the forward ends, an Enterprise design which 
shortens the exhaust outlet piping; desirable par- 
ticularly in this instance as the stack is directly 


over the forward ends of the Diesels. 


The pyrometer system is Alnor, with the master 
gauge mounted on the instrument panel forward 
of the two engines, and with 13 thermocouples for 
each engine: 8 on the cylinders, 4 on the 4 ports 
entering the turbine, and one for registering the 
temperature of the gases after leaving the turbine. 
Tachometer is Weston. Westinghouse Air Brake 
controls are installed, with identical controls in 
both engine room and pilot house, so that by this 
pneumatic system the pilot house personnel may 
start, stop or control the main engines. Each 
engine also may be operated separately at the engi- 


neer’s stand using the standard Enterprise controls. 


Starting and reversing is by air, with the Enter- 
prise air-ram type of reversing mechanism; cach 
engine has a D-330 Quincy air compressor V-belt 


driven off the flywheel. 


These engines present a beautiful appearance in 
the engine room; for one angle, there is ample 
room and good lighting to show them off to ad- 
vantage and the gleaming, highly-polished alumi 
num valve covers and crankcase inspection doors 
add a decided touch of elegance. In this installa- 
tion, the engines are not level but are inclined 
slightly, and another instantly noticed feature of 
this installation is that the engine room floor—of 
non-skid steel—is laid over the drive shafts, about at 
a level with the top of the flywheel. This makes it 
easier on the engineer's gang; valve covers may be 


removed without resorting to ladders, and one can 


Pilot house; Westinghouse Air Brake controls; RMC radar 
set at left, Sperry steering and Gyro, center. 
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not help wondering why this higher floor level is 
not worked into more engine rooms as it appears 


practical in the extreme. 


Sale of the Enterprise Diesels was handled through 
Enterprise Engines, Inc., the New Orleans branch 
of the Enterprise Engine & Foundry Co., undet 
management of Paul Wabnig. Mr. Wabnig closely 
supervised the installations, was on hand for sea 
trials and instructed the Mexican navy engineer 
personnel in the handling and maintenance of the 


Diesels. “And incidentally,” says he, “on the 


trials at full speed, we took 2200 hp. out of those 
engines at 450 rpm. without a bit of trouble 


whatever!” 


Auxiliary engines are 3 General Motors 6-7] 
Diesels direct connected to Crocker-Wheeler gen- 
erators, 75 kw., 3 phase, 440 volt, 60 cycle, A.C. 
Ihere is an electrically driven Quincy air com- 
pressor, a Viking fire pump, with a bilge pump 
cross-connected. Electricity is also supplied for 


two sewage tanks and pumps, a sanitary fresh 


water pressure unit, a drinking water pressure 














Aft end of Enterprise diesels, looking from port to 

starboard. Quincy compressors V-belt driven from fly- 

wheels. Note height of engine-room flooring. Air An 
at right rear, Winslow filters on engines. 


unit with 2 pumps and a fuel oil transfer pump. 
Other electrical uses are the Bendix automatic 
laundry and dryer in the ship’s laundry, the Gen- 
eral Electric Hot Point range in the galley, the 
G-E toasters and coffee urns, the walk-in refrig- 
erator complete with Dole plates and another 
electric refrigerator just aft of the dining room. 
Pilot house electrical requirements are for the 
Radio Marine Corporation radar set with gyro 
repeater, the RMC loran unit for locating the 
ship’s position up to 1400 miles from shore, the 
Bendix depth recorder, the Sperry gyroscope, the 
Sperry rudder indicator, the RMA direction finder 
and of course the radio room's Westinghouse radio 
transmitter and radio telephone. The radio broad- 
cast receiver is a product of National Radio Co., 
with three radios adjusted to operated on a com- 
mon antenna. The Sperry gyroscope incidentally 
has a course recorder tie-in with steering engine 


for automatic steering. 


Accommodations include the roomy owner's state- 
room, extending across the entire width of the 
vessel under the quarter deck, furnished with 2 
double beds, built-in wardrobes, a ladies’ dressing 
table and a gentlemen's bureau; a private bath is 
attached; seven double staterooms and six baths, 
all completely air-conditioned, serve the owner's 


party of fourteen 


Deckhouse arrangement features a spacious dining 
room in a sunken house forward, and a roomy 
lounging salon aft, complete with a bar as fancy 
as a swanky hotel cocktail lounge. The interior 
decoration is strikingly beautiful and was super- 
vised in detail by Mrs. A. J. Higgins, Sr.; furniture 
was especially designed and built by Martin-Parry, 


New York for the Sotavento. 


Along with the perfect decoration, an unusually 
effective job of sound-proofing was done on this 
finest of yachts. The engine room even at full 
speed of the engines is remarkably quiet, with 
none of the clang and clatter common to most 
steel vessels. On the afterdeck, directly over the 
propellers, there is hardly no cavitation rumble ex- 
cept when engines are thrown from full ahead to 
full astern; there is no perceptible vibration. In 
the staterooms and accommodations below decks, 
even when under way one has trouble in realizing 
that this is aboard ship and not in some unusually 


quiet hotel apartment. 


Yet with all this luxury and modern convenience, 
this is still a boat, make no mistake about that. 
Decks are wide, well sheltered; there is strength 


everywhere, even in the jackstaff and flagstaff. 


The Elliott turbocharger on the forward end of the 
starboard engine. In foreground, 2 of the 3 General 


Motors 6-71 Diesels turning Crocker-Wheeler generators. © 
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Upper left, lube oil cooler and heat exchanger for | 


cooling water. 
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EXHIBITS AT MOTOR BOAT SHOW 


, — the exhibits at the Motorboat Show 
will be several new developments in application 
which have been introduced during the past year. 
Boat owners and prospective owners will be inter- 


ested to note some of these. 


GENERAL MOTORS Detroit Diesel Engine Di- 
vision will show a variety of models designed for 
propulsion and auxiliary power ranging from 60 
to 400 shaft hp. New this year is the introduction 
of 1:1 gear ratio models in 3, 4, and 6 cylinder 
sizes. In addition, the enlargement of intake ports 
in the 1948 engines has made possible better 
scavenging and reduced fuel consumption. With 
the exception of the 2-cylinder auxiliary models, 
all engines are equipped with the hydraulically 


operated reverse gears which cut down conven- 


tional gear box space considerably. 





-_ . 


6-cylinder 200 hp. General Motors Series 71 Marine 


Diesel engine equipped with hydraulic gear. 


A matched pair of 200 hp. Diesels arranged for 
twin screw propulsicn will also be shown. Engines 
have opposite rotations and are so mounted that 
principal accessories are fitted to the inboard side 
of each engine making servicing easier. In addi- 
tion there will be a twin six Diesel on exhibit 
which develops 400 hp. through a single shaft, as 
well as an 800 hp. twin eight. A 60 and 20 kw. 


generator round out the exhiibt. 


INTRODUCED LAST YEAR Anchor Post Prod- 


uct’s Fluid Heat Marine Cabin Heater made many 


Fluid Heat Marine Cabin Heater 
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This Fluid 


Heat Division will present a complete line of 


converts at the ‘47 Show. year the 
heaters ranging from the 15,000 Btu. size for cabin 
heating to the 70,000 Btu. size for stand-by engine 
heating, domestic hot water and a combination 
hot water heating system. These units burn gaso- 
line, kerosene or Diesel fuel and will operate on 


6, 12 or 32 volt DC current. 


THE CUMMINS ENGINE COMPANY will show 


several models of its Marine Diesel line including 





Model NHM-600 Cummins Marine Diesel has maximum 
rating of 200 hp. at 2100 rpm. 


the supercharged Model NHM-600, with a rating 
of 132 hp. at 1890 rpm. for continuous duty it will 
be equipped with a Twin Disc reverse and reduc- 
tion gear. The other model shown will be the 
LM-600, a six cylinder Diesel rated for marine 
service at 177 hp. at 800 rpm. This engine has a 


maximum rating of 250 hp. at 1000 rpm. 


Of interest to visitors of the Cummins exhibit will 


be an actuated cutaway model of a Cummins 
Diesel which will show actual motion of pistons, 


valves and other moving parts. 


CLEVELAND DIVISION of General Motors will 
show its 12 cylinder, 1200 hp., model 278A at its 
exhiibt. This Diesel features the unit fuel injec- 
tion system and uniflow scavenging. It is available 
in 6, 8 and 12 cylinder units and can be supplied 
with direct-connected generators for electric drive 


or with Airflex clutch and Reverse Gear. 


12 cylinder, 1200 hp. Cleveland Diesel 








LATHROP ENGINE will show its 


line of marine engines and will include its Type 


COMPANY 


D-60 Diesel, a four cylinder, four cycle marine 
engine fitted with aluminum pistons and a me 
chanical governor. This type Diesel is becoming 


increasingly popular in the work boat field. 


UNITED STATES MOTORS CORPORATION 
will have in its exhibit a new 10 kw. Diesel gen 
erating set for shipboard auxiliary use. Driven by 
a 22 hp. 1200 rpm. Diesel the set weighs 1300 Ibs. 
In addition, the company will show several smaller 


gasoline driven generating sets. 





10 kw. Marine Diesel-electric set to be shown by U. S. 
Motors Corporation. 


CUTLESS RUBBER BEARINGS will be featured 
in the exhibit of Lucian Q. Moffitt, Inc., a syn- 
thetic rubber compound, Ameripol, which is said 
to be oil and heat resistant, is now being used by 


the Goodrich firm making these bearings. 


LATEST DEVELOPMENTS in heat exchanging 
equipment for marine engines will be featured at 
the Harrison Radiator Division booth. This ex- 
hibit will feature a supercharger aftercooler, a new 
development designed to reduce the temperature 
of intake air after it has been supercharged. Also 
a new line of oil and water coolers will be shown 
which will introduce fabricated metal housings 
instead of cast housings as previously were used 
for cooling equipment. A wide range of coolers is 


now being manufactured. 


Harrison Model 1260 plate type oil cooler. 














Two control stands located forward in Engine 
Room. Each control operation of three Nordberg 
Diesels. 
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Looking forward over tops of port engines. Six of these 1,200 hp. Nordberg Diesels give vessels a 
top speed of over |7 knots. They are six cylinder, four cycle with a !6-inch bore and a 22-inch stroke, 
supercharged. 


American-Built French Ships 






Feature Compact Diesel Installations 





savers Paris fashions in naval architecture 
were shown at the Tampa Shipbuilding Company, 
Tampa, Florida, with the launching on August 
21 of the French ship Amienois. Thunder and 
lightning provided an i:npressive accompaniment 
to the stirring strains of the Marseillaise as the 
smart new vessel slipped off the ways and made 
a graceful curtsey to the launching party. M. S. 
Amienois is one of a group of six ships contracted 
for by the French Supply Council in the United 
States with the Tampa Shipbuilding Company, as 
a step in the rehabilitation of the French mer- 
chant marine. Construction of these vessels is in 
line with the policy of making that country’s new 


cargo fleet almost entirely of fast motorships. 


The design for these six sister ships was prepared 
by M. le Reverend, Technical Manager for the 
Societe Anonyme de Gerance et d’Armament, or 
more briefly, S.A.G.A. 
out in such detail, including towed and self-pro- 


Her design was worked 


pelled model tests, that preparations for her con- 
struction were begun as soon as the war ended. 
Contract plans and specifications were prepared 
by the Paris firm of naval Architects known as 
F.E.R.M.I., under the direction of M. Kervarec. 
Of necessity, the contract plans were drawn up to 
Bureau Veritas rules, in the metric system, and to 


French standard of construction and equipment. 
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By CLAYTON R. SLAWTER 


On the basis of building to Bureau Veritas rules 
for full construction, but substituting American 
standards and equivalent American equipment, 
the contract for these six ships was awarded to the 


Tampa Shipbuilding Company. 


Principal characteristics of the ships are as follows: 


ee 371 ft. 109/16 inch 
Breadth molded ............. 59 ft. 15 inch 
eee tia kn cate sonata actioned 29 ft. 23% inch 
EE de ananececcedacneneees 19 ft. 1% inch 
Se 3.770 tons 


251,000 cubic feet 
4,500 miles 


Cargo capacity, grain ........ 

oe eee 
The ships are twin-screw shelter deckers, with 
raked stems, modified cruiser sterns, midships 
houses, and machinery aft. They are fitted with 
7,200 horsepower in Diesel engines. They are of 
all welded construction except that frames and 
gunnel bars are riveted to the shell plating and 
gunnel bars are also riveted to stringer plates. 


Frames are spaced 27-5/32 in., with a spacing of 
24 in. ‘at the ends. An inspection of the lines and 
characteristics of these ships gives the impression 
that high speed was a primary consideration in 
their planning. This impression is correct, al- 
though there is no speed stipulation or guarantee 
in the contract, which merely requires a guarantee 
of power. That the vessels will have an unusual 
turn of speed is evidenced by their relatively small 


tonnage, fine-lined hulls, and their 7,200 hp. 


The shapely hulls of these smart short-sea traders 


are divided transversely into fore peak, Nos. 1, 2, 
3 and 4 holds, machinery space, and after peak. 
A continuous double bottom is provided, with a 
duct keel on the center line in the way of Nos. 2 
8, and 4 holds. 


the full length of the ships. 


Main and shelter decks extend 
Above the shelter 
deck there is an extended forecastle, a midship 


house, and a long poop. 


On the shelter deck forward in the way of No. | 
hatch there are strong rooms, emergency, generator 
room, CO, cylinder room, paint and lamp lockers, 
and a winch-resistor room. Four refrigerated cargo 
boxes with a total capacity of 11,300 cubic feet 


are located on the shelter deck. 


The ships will carry a total complement of thirty- 
four crew members and twelve passengers. Un- 
usually commodious quarters are provided for all 
hands, with separate single-bed rooms for each 
member of the crew—an unusual innovation for 
ships of this type and class. Berthing spaces for 
both passengers and crew have natural ventilation, 
augmented by electric fans, and hot-water heating. 
Interior sanitary spaces are equipped with me- 


chanical ventilation. 


Quarters for deck officers and an owner's suite 
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are provided on three decks of the midship house. 
Above these are the wheel house and lower and 
flying bridges. On the poop are accommodations 
for engineers, officers’ recreation rooms, and pas- 
Senger spaces. The latter deserve more than pass- 


ing notice by the reader. 


Most cargo ships do little more than provide sleep- 
ing quarters for such passengers as they may carry. 
Passengers are berthed separately, of course, but 
they mess with the ship’s officers and have no deck 
Space of their own. In M.S. Amienois, however, 
they are provided with a light, airy, well-decorated 
dining saloon, and a bar and cocktail lounge. 
The poop and boat decks, which are planked, are 


also reserved for their exclusive use. 


One of the most interesting features of these 
Gnique ships is the arrangement of their propelling 
Machinery. The two shafts are fitted with three 
€ngines each, driving through electric couplings 
and reduction gears. Two engines of each propul- 
Sion unit are reversible, while the third operates 
in the ahead direction only. The engines are 
Nordberg six-cylinder, four-cycle, supercharged 
Diesels. 


Gventy-two inches stroke, developing 1200 brake 


They are of sixteen inches bore and 


Borsepower at 320 rpm., which would result in 


058 shaft horsepower at 200 rpm. of the propeller. 
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Diesel ship Algerie on trial run. 





The non-reversible engine of each propelling set 
has a dual function. It may be de-clutched from 
the reduction gear and connected to a 600 kw. 
generator. When it is desired to operate the ship 
at full power in the ahead direction the generator 
is disconnected and the engine becomes a pro- 
pelling unit. This arrangement permits either 
one of two main engines to be employed as gen- 
erator engines in port when working cargo and 
eliminates the necessity for auxiliary gererator sets 
usually found in more conventional motorships. 
The system of controls devised by Nordberg engi- 
neers for handling this unique propelling installa- 
tion is worthy of more than passing attention. 
Amidships, against the forward engine-room bulk- 
head are two control stands, one for each group 


of engines installed. 


Each 


maneuvering engines with switches and levers for 


stand combines direct controls for two 
three electric couplings. The generator engines 


are operated by local controls on the engines. 


When working as propelling units, these engines 
are coupled to the propulsion system through the 
medium of their electric couplings, which are 


operated from the central control stand forward. 


The basic feature of the installation is that any 


She is one of six sisterships built for France. 


one engine or all six may be idled under no ioad 
and clutched or declutched to or from the pro- 
peller shafts. To take care of such widely varying 
load conditions all six engines are fitted with 
Woodward idling and overspeed governors espe- 
cially developed in collaboration with Nordberg 
engineers for such drives. When an engine is 
started under no load, it is, therefore, idled under 
automatic governor control at 150 rpm. After the 
load has been picked up by the electric couplings, 
however, its control and speed regulation is en- 


tirely mechanical. 


The propelling machinery installed in Amenois 
and her sister ships affords a wide variety of oper- 
ating combinations. These are, 

a. Both main maneuvering engines, of the port or 
starboard groups, coupled to their respective 
shafts and running in the ahead or astern 
direction. 

b. One main maneuvering engine only coupled 
to either propeller shaft, working ahead or 
astern. 

c. Both engines of either the port or starboard 
groups idling in opposite directions of rotation 
making possible a quick reversal of propeller 
shaft rotation. 


d. Both main propelling groups running in the 
ahead direction, with couplings energized and 
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combined generating and propelling engines 


also coupled to the propeller shafts. 


e. Emergency stop and reverse. 


These operating combinations are made through 
the control stands mentioned above. Each stand 
is fitted with two latched levers, one for each of 
the two maneuvering engines of its group. These 
levers can be worked individually, as may be re- 
quired by conditions (b) and (c) mentioned above, 
or they may be clutched together for operating 
conditions (a) and (b). A knobbed lever on the 
control stand actuates the clutch which connects 
or disconnects the two control levers. Another 
knobbed lever makes it impossible to move the 
engine control lever directly from the stop posi- 
tion into the fuel range on its quadrant without 
pausing in the start position. Another knobbed 
lever operates the electric couplings of the 
maneuvering engines, while a fourth one is pro- 
vided for operating the coupling which connects 


the combination engine to the propelling system. 


Assuming that it is intended to operate two 
maneuvering engines on one shaft in either direc- 
tion, the control levers are clutched together and 
the engines started, with one lever working both 
units. The clutch between the two engine control 
levers is connected to a clutch control switch which 
is closed only when the clutch is engaged. This 
insures that both couplings of two maneuvering 
engines of one group can only be energized simul- 
taneously when those two engines are being oper- 


ated as a single unit by means of one lever. 


With the engine idling under governor control, 
the coupling lever is moved in the same direction 
as the engine control lever. When two engines of 
the same group are idling in opposite directions, 
either may be instantly connected to its propeller 
shaft by energizing its coupling. Under such oper- 
ating conditions, it is mechanically impossible to 


energize both couplings. 


It should also be noted that an engine control 
lever, if moved to the stop position automatically 
de-energizes the electric coupling of that engine. 
Should one of the c-mbination engines be re- 
quired for propulsion, 1 is started, with its gov- 
ernor set ten to fifteen rpm. above the speed of 
the maneuvering engines. Its handwheel is then 
set to the same fuel position as control levers of 
the other engines. Its coupling lever is then moved 
to the ahead position, connecting the engine to 
the propelling system. When working one of these 
units as a generating engine the overspeed latch 
knob of the governor is depressed and turned and 
the overspeed knob is set at 320 rpm. With these 
settings the governor will regulate the engine at 
the desired speed. 


At sea when all six engines are employed for 
propelling the ship, electric current is furnished 
by a 250 kw. turbo-generator set, steam for which 
is supplied by an automatic waste-heat-oil-fired 
boiler. This unit is of the forced circulating type, 
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supplying superheated steam at 171 pounds per 
square inch pressure and 617 degrees Fahrenheit. 
Auxiliary steam for feed pumps, oil heaters, feed- 
water heaters, and evaporators is supplied through 
a desuperheater in the steam drum. The waste- 
heat elements of this boiler will normally supply 
steam requirements of the vessels when underway 
at full power. The oil-fired element will cut in 
through the medium of an automatic pilot should 
operating conditions require additional boiler 


power at any time. 


There are two motor-driven fuel-oil transfer pumps 
and two fuel-oil centrifuges. There are lubricating 
oil filters and strainers for each main engine, 
although engine lube oil can be centrifuged by 
means of a cross connection to the fuel-oil cen- 


trifuges. 


Through the medium of bilge pump and bilge 
and ballast pump, the usual drainage and ballast- 
ing operations can be conducted. There is also a 
fire pump and a general service pump. At main 
deck level in the machinery space there is a ma- 
chine shop containing an eighteen nich by seventy 
inch lathe, a drill press, and a grinder. 


While M.S. Amienois and her sisters were designed 
for a trade in which cargo is generally worked by 
shoreside cranes, they have been fitted with com- 
plete cargo-handling gear of their own. There are 
ten eight-ton cargo booms, each with its own 


electric winch. 


Navigating equipment, in addition to being ex- 
tremely complete and above the general installa- 
tions found in vessels of this class, contains several 
electronic devices of the latest post-war models. 


There is a radar set installed. 


Another aid to navigation installed in these ships 
is an underwater sound fathometer with an elec- 
tronic recording device. In addition to these 
items there is a gyro-compass with four repeaters, 


including one on each wing of each bridge. 


The steering gear is of the electro-hydraulic, Rap- 
son-slide, opposed piston type. It is fitted with 
two similar power units capable of operation 
individually or in parallel. Steering is controlled 


through a telemotor gear from the bridge. 


The emergency generating set installed in these 
ships is somewhat larger than is ordinarily found 
in such vessels. It is a Diesel-driven unit of sixty 
kw. capacity, which enables it to handle normal 


port loads when not working cargo. 


One of these ships, the M.S. Algerie, was commis- 
sioned at Tampa on September 6, 1947, took on 
cargo at Houston and Corpus Christie, Texas, and 
when loaded underwent trials over the measured 
With 
six engines developing 7149 hp., which is approxi- 
mately the normal full load with all engines in 


mile at Guantanamo Bay September 23. 


operation, and with each engine operating at 318 
rpm. turning the propeller shaft at 194 rpm., a 
ship speed of 17.4 knots was obtained. 


At first glance it might appear that the ships 
have an unusually large electrical generating capac- 
ity. The two 600 kw. units, however, have been 
installed for a very good reason. It is contemplated 
that at some future date the refrigerated cargo 
capacity of the vessels will be increased, and it is 
desired that this can be done without the intsalla- 
tion of addition generating sets. These ships 
reflect a great deal of credit on their builder and 
suppliers who with American equipment matched 


the original specifications. 


Space-saving Diesel installation is unique in ship design. 
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Diesel towboat Wm. Pitt, Dravo-built, develops 1000 hp. hauling coal, sand and gravel for Keystone Division. 


eral 


T HE Wm. Fitt and the Freedom, two of the 


latest Dravo towboats to be put in operation have 


Motors supercharged, 6 cylinder, 2 cycle 


Diesels which deliver 500 hp., each at 700 rpm. to 


demonstrated their ability as sterling “pushers.” the Falk Airflex reverse and reduction gears. The 


NEW 
TOWBOATS 
DELIVER 
34.000 LEB. 
“PUSH” 


Tests have shown that these vessels have “push four bladed propellers turn at 280 rpm. The main 


power” of 34,000 lbs. against the dock and 25,000 engines are equipped with Briggs lube oil clarifiers, 


Ibs. at a towing speed of five mph. Ross jacket water and lube oil coolers, and two 


General Motors air compressors driven by 


5 hp. 


\ combination of factors permit this extra power motors, controlled by magnetic type starter. 


lor the relatively small hulls of the Wm. Pitt and 


the Freedom: The utilization of lightweight, high- i . 
2 ; \uxiliary power is supplied by 2 General Motors 
speed geared Diesels; improved Kort nozzle ef- ; i “dit 
; 3 cylinder Diesels driving 30 kw. 120 volt d 
ficiency and greater draft. Effective thrust of the 
generators at 1200 rpm. 


vessels is increased because of the new hull design 
which eliminates the necessity of stern tunnels for 
the Kort nozzles and permits a free flow of water Each vessel is 116 ft. long with a 27 ft. beam and 
Draft fuel 


A crew of thirteen operate each 


to them and more efficient propulsion. 10 ft. moulded depth. with 3% and 


supplies is 7 ft. 


Power for each towboat is supplied by two Gen- vessel. The engines are pilot house controlled. 


Two 500 hp. General Motors Diesels power Wm. Pitt, they are 6-cyl. 2 cycle 
engines driving through Falk reverse and reduction gears. 
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FULLERTON 


By WILL H. 


A LTHOUGH the annual production of 
shrimp in Texas runs into sizeable figures and 
heavy money, Texas has no one home port of the 
industry which can be compared in number of 
boats and seafood packing and shipping plants to 
Morgan City, Houma or Golden Meadow in 
Louisiana, or with Biloxi in Mississippi. Those 
ports number their big trawlers by the hundreds 
and their annual production is encrmous in a 
good season; Morgan City and the near-by Ber- 
wick Bay communities in Louisiana really have 
been largely responsible for putting jumbo shrimp 


in the nation’s markets. 


Texas has a long coastline; aside from Galveston, 
its fishing ports are small. And to offset the small- 
er size of the average Texas boats and smaller 
production, one city in particular on the Texas 
waterfront offers something very special to the 
nithern fishing industry, and that is a municipal 
plant for handling the shrimp brought into this 
thriving little port. 


Port Lavaca is the city. It is an old one, as Texas 
ports go, from which many years ago in the days 
before the transcontinental railroads and the 
Chisholm Trail, cattle were shipped to the New 
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Municipal Dock, at Port Lavaca, equipped for receiving, packing, freezing, cold storage and shipping shrimp. 


Orleans market in paddle-wheel steamers. Port 
Lavaca today has a population of only a few 
thousand, but its Municipal Market and Ice Plant 
is an institution which could be profitably studied 
and emulated by every seafood producing center 


in the South, if not in the whole country. 


On the water side, there is a wide concrete dock, 
over 300 feet in length, at which the trawlers can 
be moored for discharging cargo; efficient hoists 
are built-in features. Abutting on this long dock 
is an almost equally long building, 130 feet in 
depth, providing space which is- leased to the 
various shrimping firms. Side by side are the head- 
ing and packing plants of the Colter Corporation, 
(owned by Kroger Grocery & Baking Co.); the 
Western Shell Fish Co., (the Texas end of South- 
ern Shell Fish, of New Orleans, itself controlled 
by Wesson Oil); F. V. Gentry Co., a local firm; 
and General Seafoods, (General Foods) whose 
40-Fathom trademark on all sorts of seafoods is 
nationally famous. The building is all concrete 
construction, can be maintained in a condition of 
spotless cleanliness, and to the firms leasing space 
probably fifty trawlers bring their catches. Be- 
sides the shrimp brought here in boats, many 


more are trucked in from Freeport, Arsansas Pass, 


Rockport and Port Isabel for freezing and holding. 


Besides facilities for unloading, heading, packing 
and shipping fresh shrimp, the layout provides for 
quick-freezing and cold-storage. The original plan- 
ning of the facilities far undershot the need; the 
first storage capacity was for 250,000 Ibs. of frozen 
shrimp. In 1945 a big addition was made, adding 
1,000,000 Ibs. to the storage capacity. Blast freezers 
were also installed and the plant could freeze 
150,000 Ibs. daily. Shrimp after being headed and 
washed are packed in 5 lb. waxed paper cartons; 
these are loaded into “buggies,” which are tiered 
racks mounted on small wheels; each buggy has 
12 racks and holds, when fully loaded, 1200 Ibs. 
of shrimp. There are 3 freezing tunnels, with a 
capacity each of 25,000 Ibs. of shrimp loaded in 
buggies. Two loadings daily of the tunnels gives 
the light catches at present only one tuunel-loading 


a day is practiced. 


Besides the freezing and cold storage, the plant 
also includes ice manufacture, with a capacity of 


0 


= 


27 tons per day. This ice is used for furnishing 


trawlers and for shipping fresh shrimp. 
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All refrigerating equipment is Frick, according to 
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H. G. Regan, chief engineer, who has been with 
the plant for nine years, since it was first estab- 
lished. 


The refrigerating equipment includes: 

One 10 in. by 10 in. compressor, belted to a 155 
hp. Atlas Imperial gas engine, using natural gas 
for fuel; this engine is also belted to a 150 kw. 


General Electric generator. 


One 8 in. by 8 in. compressor, belted to another 
Atlas gas engine of 150 hp., which also turns a 


General Electric generator of 75 kw. capacity. 


One 11 in. by 10 in. compressor, direct connected 


to a 185 hp. Bruce-McBeth natural gas engine. 


‘One 1734 in. by 12 in. booster compressor, driven 


by a similar Bruce-McBeth engine. 


One 1134 in. by 8 in. booster compressor, belt 
driven by at 40 hp. electric motor at 400 rpm. 
These last two compressors provide two-stage 


refrigeration for quickly freezing. 


For providing electric current for blower fans, 
plant auxiliaries and lights, there is a Cooper- 
Bessemer 5 cylinder natural gas engine, 375 hp. 
at 450 rpm., direct connected to a 750 amp. 220 v. 
Westinghouse generator. Also driven by electricity 
furnished by this engine is an 8 in. by 8 in. com- 
pressor belted to a 60 hp. Century motor, 300 rpm., 


used for maintaining a zero temperature. 


The first gas engines installed were the two made 
by Atlas, and they demonstrated to the engineers 
the efficiency of natural gas as a fuel. For one 
thing, the cost of this fuel is cheap, in Texas. 
Another important item is the lower compression 
‘than Diesel operation, which shows up in mainte- 
nance figures. So satisfactory was the all-around 
performance that when the plant was enlarged, 
more natural gas engines were specified. Over two 
hundred thousand dollars were to be spent on 
this enlargement and Engineer Regan was too well 


sold on gas operation to consider other fuel. 


Mr. Regan makes it plain that the purchase of 
engines other than the original make installed 
was due to no complaint about the Atlas machines. 
“They did a good job and are still doing it,” he 
points out, ,‘but it was war time and we had to 
buy where we could get deliveries. The added 
capacity for our plant was imperative, and in such 
a predicament an engineer is glad to take delivery 
of any high grade engine. We did insist on 
standard makes of high-quality engines, but war 
buying and delivery problems prevented us from 
standardizing on any one engine, much as we 
would have liked to do so for parts and mainte- 


nance reasons.” 


The Bruce-McBeth engines, made in Cleveland, 
Ohio, are big, heavy duty machines, delivering 
their 185 hp. at only 300 rpm. The natural gas 


in the mains is between 30 and 35 Ibs. pressure; 
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this is reduced to an 8 oz. pressure, then passes to 
a pressure reducing valve which further reduces 
it to 2 oz., from which it goes to the mixing valve 
where air is mixed with the fuel before it goes to 
the cylinders. Ignition is by American Bosch mag- 
neto, using two spark plugs to each cylinder. The 
engines operate at around 110 lbs. compression. 
Excellent service is reported from these two Bruce- 
McBeth engines, both installed about two years 
ago. Good reports are likewise given the Cooper- 
Bessemer, which is incidentally equipped with a 


Honan,Crane lube refiner. 





Above: Landside view of Port Lavaca shrimp plant; new 
cold storage addition extreme right. 





Cooling of all the engines is closed circuit, using 


a Marley forced draft tower. 


This whole plant—location, dockage, processing 
rooms, ice-making, quick-freezing, cold storage— 
is a splendid example of what can happen when 
a city decides to support an industry with excel- 
lent engineering. The contrast between Port 
Lavaca’s seafood arrangements and those of the 
average small fishing community is startling. Here, 
cleanliness has a chance; from here, high quality 


seafoods are to be expected. 

































Below: Two Atlas gas engines, seen here, are belted to 
Frick compressors and G.E. generators. 










































EUROPEAN MOTORSHIP DEVELOPMENT 


By A. 


Editor’s Note: We are privileged to present the 
text of A. P. Chalkley’s recent address to the 
Diesel Engine Panel of the recent Marine Confer- 
ence held in New York. Speaking under the spon- 
sorship of the Diesel Engine Manufacturers Asso- 
ciation, Mr. Chalkley built up an impressive case 
in favor of the Diesel-propelled ship. His paper 
will be published in two parts, beginning with 
this issue. 


Tix subject of the application of Diesel en- 
gines to European ships is too wide to cover in 
a short talk and therefore I will endeavor to sum- 
marize the position by showing the extent to 
which motor ships are being built, stating the 
reasons which have influenced owners, and finally, 
giving a picture of recent European motor ship 
development with an indication of the lines along 


which marine men are proceeding. 


The first ocean-going motor ship, the Selandia, 
was completed in 1912. Today the numbers and 
tonnage of motor vessels on order in Europe are 
double those at any previous time, and the pro- 
portion of such ships to steamers is much larger. 
The 700, of 5,750,000 tons dead- 


weight, and the machinery to be installed exceeds 


total is about 


4,000,000 hp., an impressive total. 
Taking Europe as a whole (including Great 
Britain), 65 per cent of the mercantile tonnage 


now on order will be equipped with oil engines. 


In Sweden, Denmark and Holland, the percentage 
is over 95, and in Great Britain about 60. In 
Britain, the only present limitation to the build- 
ing of motor ships is that imposed by the produc- 


tive capacity of the Diesel engine factories. 


Thus, as a result of 35 years’ experience, in good 
times and bad, in peace and in war, European 
shipowners have turned to the motor ship—on the 
Continent almost exclusively, and in Britain to 


a very large extent. 


From the first, those shipowners who adopted the 
Diesel engine relied on the basic fact that it was 
thermodynamically by far the most efficient prime 
mover. In employing it, they took the risk that 
artificial circumstances, such as relative cheapness 
of boiler oil or coal, would destroy the advantages 
of the high efficiency engine. Their attitude has, 
however, been justified, and never more than to- 
day, when the most economical use of our fuel 
resources is a fundamental need if our standard 
of life is to be maintained. 


- 


PART I 


CHALKELEY, 





Mr. A. P. Chalkley 


Time and time again, British shipowners were 
urged to build coal-fired steamers in order to help 
the coal industry, and in 1938 a subsidy was given 
to owners who would build coal-fired steamers 
Had that 


widely followed, Britain’s coal situation would 


instead of motor ships. advice been 


have been far worse than it is. 


Table I gives details of the motor ships of over 
2,000 tons deadweight on order in J] urope on 
September 1, according to published announce- 
ments. In addition, there are about 300 ships total- 
ling 4,000,000 tons deadweight, all below 2,000 


tons deadweight. 


Owing to the congestion in the shipyards, only 
about half of the ships are laid down, and in 
Sweden, not more than 25 per cent are already on 
the stocks. Deliveries for some of the larger ships 
1951. 


various classes of motor ships being built are 


extend to The number and tonnages of 


enumerated in Table II. 


The construction of motor tankers forms a large 
section of the European shipbuilding industry. 
Table III gives particulars of the vessels of this 
class on order, but less than half are laid down, 
and it is anticipated that some of the very large 
vessels will not be completed for another three 


years at the present rate of construction. 
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Norway has more motor ships on order than any 
country, totalling 2,300,000 tons deadweight (in 
addition to 300,000 tons of steamers), but as Nor- 
way’s shipbuilding capacity amounts to less than 
50,000 tons per annum, the bulk of the contracts 
had to be placed abroad, largely in Sweden and 
Great Britain. Shipbuilding has thus become an 
important export industry in those countries and 
in Great Britain the “foreign Flag” motor vessels 
on order total 9,000,000 tons deadweight, while in 
Sweden, 111 ships of 1,216,000 tons deadweight 


are to be built for Norway. 


In Table IV are given particulars of the merchant 
ships launched or commenced in Europe for the 
quarter ended June 30, 1947. These figures give 
a factual picture of the European shipbuilding 
posiiton and we may now inquire why there has 
been this general adoption of the Diesel-engined 
vessel. Undoubtedly, the main advantage of the 
motor ship and the chief reason for its employ- 
ment by European shipowners is the economy in 
the fuel bill compared with other vessels, allow- 
ing for the fact that Diesel oil costs more than 


that used under boilers. 


For propulsion alone, the consumption may be 
taken at 0.35 lb. per bhp. hr., for a range of out- 
put from 60 up to 90 per cent of full continuous 
rated power, which covers the normal service con- 
ditions. In a cargo ship, very little additional 
fuel consumption has to be debited for auxiliary 
power because of the employment of Diesel-en- 
gined generating plant and electrical machinery. 
Most modern motor vessels are equipped with ex- 
haust gas boilers and these provide steam for 
auxiilary services, in some cases sufficient for all 
auxiliary purposes at sea, in which event the fuel 
consumption per bhp. of the main engine becomes 
the total consumption. In large passenger ships 
where the “hotel” load is heavy, the fuel used is 
generally in the neighborhood of 0.39 Ib. per bhp. 


hr. for all purposes. 


Average fuel consumption of typical European 
motor ships are shown in Table V. Each vessel 
is of a class of which a number has been built. 
The figures are those actually attained in service 
over a long period, and may be taken as fully 
representative. They show a very large saving in 
the fuel bill in comparison with oil-fired steamers 
on practically all trade routes allowing for the 
differential between the prices of boiler oil and 
Diesel oil. See ‘Table V. 
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Typical voyage results of standard 12,000 ton, 
15 knot, motor cargo ships built during the war 
are given in Table VI. The vessels in question 
are 475.7 {t. long with a beam of 64.2 ft. and a 
draught of 29 ft. 6 ins. when fully laden, the ma- 
chincry power continuous rating being 6,800 bhp. 
Electricity is provided from two Diesel generating 
sets of 210 kw. Ships of this class constructed as 
oil-fired geared turbine steamers have a consump- 


tion nearly double that of the motor ship. 


In almost all ships, the fuel consumption can be 
guaranteed to remain constant over years of serv- 
ice, and in some instances, there is a reduction. 
In fact, it is generally accepted that the dally 
fuel consumption is slightly lower after six months 


service than it is at the time of the trial trip, and 


TABLE 1 


Motor Ships on Order in Europe over 2000 Tons Deadweight 





Country Number Deadweight Tonnage 
Briteir 25h 2,277 
Sweden 173 
France 53 
Holland us 
Denmark 5? 
Italy 5 
Belgium 
Norway 1 
Spain 5 
6929 
TABLE IJ 
Types of Motor Ships on Order 
Class of Ship Number Deadweisht Tonnage 
Passenger Liners 1s 191,000 
Tenkers 138 2,06 ,000 
Fruit ships 25 82,000 
Refrigerated ships 15 210,000 
Cargo ships ~~ —0h23,000_. 
699 5.242.000 
TABLE III 
Motor Tankers on Order 
Country of Construction Number de Ca t 
Britain 59 845,00 
weden 49 806, 700 
Denmark 8 128,400 
Belgium 5 84} 700 
Holland 3 405020 
France 7 943800 
Spain 2 242.900 
Aw 24064, 500 __ 
TABLE IV 
European Vessels Launched during the Quarter Ended 
June 30, 1947 
uy Steamers Motor Ships Totel 
eQuatry 
United Kingdom 38 103,905 48 8,324 . 
Rest of Europe 2. 3 it toe _soa’nae 
Total bud A42.206 136 330,04) 190 45)..247 
Percentage of Motor Ships Launched 
OO Se 7 
Ce Gr ME oc eee se enass 
Total for whole of Europe... .. 


European Vessels Commenced "uring the Quarter Ended 
June 30, 1947 


Steamers Motor Ships Total 








Country No. Gross Ton. No. Gross Ton. No. Gross Zon 
United Kingdom 36 61,34 49 =: 189,455 85 271,325 

Rest of Europe 6 43,0 Z72___165,877 §83__ 478,937 1337 
Total 42__ 94,920 128 355,232 _ 220_450,252_ 


Percentage of Motor Ships Commenced 





apd, - mad he eee eee 70 
BeOS OF DGPe ws ts tt ete ee 8k — 
Total for Whole of Europe. ....+s+se¢6 79 





Fuel Consumption of Typical European Motor Ships 


No. of ships Bestestgne Capacity Average Speed in Tons of Fuel 
‘ons 











of Class Service knots per 24 hrs. 
11,600 15 25-26 
20 9,200 l2 rH 
20 12,100 x 104 12.5 
2 % 15.45 24.5 
9,160 13.15 4.1 
X + Tanker 
PELE Va YOY Ck eS JaTS OF SPasdnhl 1 sO00-Dre 2S-KWOT sUTORSH?S 
nee of H.P peed Aver-re Fuel Consumption Fuel per Fuel per 
oysce Driucht per day for all 1.u.P.hr. 3.H.P. be. 
5 uryposes 
=28s linet: Fu. Ins. ons Pounds Pounds. 
a i 14.1 13 6 2 +90 +35 
oy 6% 4.7 .7 7 1.5° +295 me 
ue 7 15.1 $M 25. “us +% 
671 7% Le s 0 <6? mu 355 
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as regards the complete life of the ship, the 
Selandia, the first motor vessel, was a classic case, 
since after 20 years’ operation, the daily fuel con- 
sumption was, if anything, slightly lower than at 


the time she put to sea. 


Apart from the economy of the fuel bill, owners 
have found in service that the motor ship possesses 
many ancillary advantages. The amount of fuel 
used in an oil-fired steam is at least 50 per cent 
more than in a coresponding motor ship. Con- 
sequently the latter has a larger radius of action 
without rebunkering, or alternatively, carries more 
cargo. This characteristic is particularly valuable 
on long-distance routes and the trend towards 


higher speeds gives it increased importance. 


The importance of the human problem in connec- 
tion with motor ships cannot be too strongly em- 
phasized, and there is no question whatever that 
such success or failure in their operation depends 
far more upon the engineering personnel than it 
does in steamers. This is a matter that those who 
contemplate operating oil-engined ships for the 


first time must take into consideration. 


The quality of the engine-room staff is, moreover, 
reflected in the repair bills for the machinery of 
motor ships perhaps more than in connection with 
steam plant. When sufficient care is given to this 
problem, the upkeep, repair and replacement 
charges of Diesel-engined vessels are no greater 
than in steamers. As an example of average fig- 
ures with well-maintained machinery, the follow- 


ing particulars may be given. 


With three ships of a class of 9,000 tons dead- 
weight capacity with double-acting Diesel machin- 
ery of 9,900 ihp., over a period of 18 months, the 
cost of repairs was £1540, the spare parts £1250 
making a total of £2790 per annum. 


In a series of four 9,160-ton ships with 5,400 ihp. 
single-acting machinery, the repair bill per annum 
was £850 and the cost of spare parts £660, making 
a total of £1510 per annum. 

There are recent figures based on present-day 
repair costs and in both cases they represent about 
4/6 per ihp. per year, or, say, $1.40. It may be 
added that the original cost of a European motor 
ship is rather lower than that of a corresponding 


oii-fired geared turbine steamer. 


A factor which has influenced shipowners in favor 
of oil engines, particularly those with a large fleet 
of vessels, is the extent to which machinery stand- 
ardization can be carried out, even when widely 
differing powers are required in the ships. In 
cases where differences of power arise, the same 
type of engine with variation in cylinder numbers 


is frequently adopted. 


For instance, one British owner, im ordering five 
cargo ships in which the power ranged from 6,600 


to a total of 13,200 bhp. employed standard cylin- 


der sizes for all ships, some twin-screw and the 
others single-screw, and the engines were built up 
of 44 precisely similar cylinders, with many of the 
other parts of the engines standard throughout. 
A subsidiary advantage is that the company’s engi- 
neers become very conversant with the operation 
of a standard type of engine and interchange- 
abiilty of staff can be carried out with the utmost 
efficiency. In motor ships, too, in the same fleet, 


it is usual to adopt standard auxiliary generating 


engines and here again, if necessary, the number 


of cylinders may be varied, so that the cvlinder 
size and most of the engine details are standard. 
In this connection it is to be noted that most 
European Diesel engine builders concentrate upon 
two cvlinder sizes, or three, as a maximum, and as 
a consequence, the number of spare cylinder liners, 
etc., which they have to carry in order to be able 


to supply shipowners rapidly, can be reduced. 


There are several reasons why steam propulsion 
has still retained more hold in British shipping 
than on the continent. The present tonnage being 
built in Britain includes a fair proportion of pas 
senger liners, with very high-powered machinery, 
for which most owners prefer oil-fired boilers and 
geared turbines, even though recognizing that the 


fuel bill will be higher. 


Moreover, steam machinery can, in most instances, 
be delivered more quickly than Diesel engines be- 
cause of the very full order books of the Diesel 
engine manufacturers, and this is of importance 
in certain cases where owners feel the necessity of 
building up their fleets with the least possible 
delay. It is rare, indeed, however, for a British 
owner to order a ship with oil-fired boilers and 


geared turbines when under 6,000 bhp. is required. 


\ new situation is arising in the possibility of the 
employment of boiler or residual oil in the ma- 
chinery of Diesel vessels. In August, 1946 a new 
12,000 ton motor tanker belonging to the Anglo- 
Saxon Petroleum Co. was equipped with a stand- 
ard 4,000 ihp. four-stroke engine modified to run 
on a grade of fuel which is of a much lower qual- 
ity than Diesel oil and is considerably cheaper. 
It has a viscosity of 1470 secs. Redwood | at 100 
deg. F., a specific gravity of 0.975 (14 A.P.1.), and 
a sulphur content of 2.5 per cent. After more 
than 12 months’ service the owners state the results 
have been wholly successful and it would seem 
that a step forward has been made towards the 
employment of lower grade fuels in Diesel engines. 
The means adopted lies mainly in the careful 
purifying of the fuel by the employment of two 
centrifugal separators in series and the heating of 
the oil up to the time of its admission to the cylin- 
ders. The fuel consumption is slightly higher 
than with Diesel oil, but the fuel bill is reduced 
£5,000 per annum and a year's service shows no 
appreciable increase in liner wear. The owners 
do not anticipate a heavier maintenance bill. The 
additional capital cost involved is such that it is 


wiped out in about a year’s service. 
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Sea-going workhorse E/ Sol, powered by two 690 

hp. Fairbanks-Morse Diesels, is owned by Ocean 

Tow, Inc. Alongside her is seen stee! barge used 
in Alaska freight service. 
















oe 
Fairbanks-Morse main engines. At right is 6 
cylinder Hercules Diesel generating set. 


Below right, Engine room of Maclofay showing two —_— 
“etal a zy \ 


a” 





Far right, Giant log tow from British Columbia 
on its way to Anacortes, Washington. At head end 
is tug Tefon. 






Leia ;* , 
ne Ol en 






DIESEL TOWBOATS IN 
THE PACIFIC NORTHWEST 








































Ocean Tow Inc. Inaugurates New Towing 
Services To Alaska and British Columbia 
with 3 Diesel Tugs 









2 


\ 


~ 
oe & .1.% 


i> “ 


* 


a 


~ 


By W. J. GRANBERG The tugs were built in 1943 and 1944, three by Diesels are of the vertical two-cycle, mechanical- — The pilot 
Barbee Shipyards, Seattle; three by Grays Harbor injection type. They are pressure lubricated and the most 
Shipbuilding Co., Grays Harbor, Wash.; one by have oil-cooled pistons. Excess air for scavenging ment. All 
ws projects, one 2 new barge line freight Sagstad Shipyards, Seattle, and one by Hodgson and charging the cylinders is furnished by built-in — two miles 
service to Alaska and the other a log haul job Green, Long Beach, Calif scavenging pumps. ‘The biake horsepower of 690 to-shore r 
from Briitsh Columbia waters, are engaging the is rated at 300 rpm. The bore is 14 inches and © oratories | 
powerful deep-sea, Diesel-powered tugs of Ocean The new Alaska Freight Express operates direct the stroke 17 inches. The piston speed is 850 — direction | 
Tow, Inc., in outstanding towing operations. Most service from Tacoma and Seattle to Seward with feet per minute. room tel 
important of the two, although perhaps not the four steel barges leased, along with the tugs, from Company 
most colorful, is the Alaska run for which the Ocean Tow. The barges, ex-navy, are 260 feet All the tugs have a fuel capacity of 28,000 gallons. pany elect 
newly-organized Alaska Freight Express Corpora- long, 48 feet in beam and are 15 feet deep. They Consumption by the two engines in the Maclofay meter ruc 
tion is leasing tugs to tow giant steel barges to are covered barges, built of molded steel, and have is about 60 gallons per hour. The engines utilize — toward m 
Seward, port and railhead, in a new shipping double hulls. They can load 4,000 measurement Fairbanks-Morse fresh water pumps, driven by modern as 
service which was inaugurated in November. tons, which gives them the carrying capacity of 15-horsepower electric motors, with a third one on 
ocean freighters. Converting them to peace-time standby duty. The salt water circulator pumps to \ithough 
Ocean Tow has eight deep-water, off-shore tugs maritime usage involved an expenditure of $100,- cool the fresh water and lubricating oil are Day- with the 1 
in service. They are twin-screw vessels, 126 feet 000 on the four of them. These modifications, ton-Dowds, driven by 5-horsepower motors, with ~ cycle, me¢ 
long, have a molded beam of 27 feet, and a 13-foot which included installation of eight huge hatches, a third held for a spare and a fourth on fire | Model 37- 
draft. Five of them are powered with twin Fair- were planned by Carl Nordstrom, Seattle naval service. Fairbanks-Morse unit pumps supply fresh cycle, mec 
banks-Morse 690 horsepower Diesel engines and architect, and carried out by the Lake Union Dry water for ship's use and salt water for the sanitary Diesels. 
three have twin 600 horsepower Fairbanks-Morse Dock Company for Ocean Tow. system. Oil purifiers are by Honan-Crane. When plant is aj 


plants. The ships.were designed by L. H. Cool- the tug’s engines are idle, the electric power sup horsepowe 
idge, Seattle naval architect, and are known as the The barges have no motive power, and thus the ply is derived from two 25-kilowatt generators stroke is | 
Miki-Miki type of ocean-going tug, taking their husky Diesel tugs are depended upon entirely in driven by six cylinder 33-1/3 horsepower Hercules 7 is 1,000 fe 
name from the initial vessel which Coolidge de- the new freight service to Alaska. Typical of the Diesel engines. The engine room switchboard, 

signed for Young Bros., Ltd., Honolulu, severa) five tugs powered with twin 690 horsepower, six fully automatic, is a Westinghouse Electric Com- One of th 
years ago. Used by the army during the war, they cylinder, direct reversible Model 37-E-14 Fairbanks- pany product. All in all the engine room equip- @ ¢rators is < 
proved their stamina in trans-ocean hauls Morse engines is the Maclofay. These marine ment for these vessels is more than adequate. Buda Dies 

/ 
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The pilot houses of all the tugs are equipped with 
the most modern of navigational aids and equip- 
ment. All have General Electric radar, ranged at 
two miles, six, and 30 miles. The 65-watt ship- 
to-shore radiophones are Intervox or Radio Lab- 
oratories products, depending upon the tug, while 
direction finders are by Bludworth. Bendix engine 
room telegraphs. Weston Electrical Instrument 
Company tachometers, Modern Engineering Com- 
pany electrical steering gear and de Giers Liquido- 
meter rudder position indicators all contribute 
toward making the pilot houses of these tugs as 


modern as an ocean liner’s bridge. 


ush engine room equipment varies somewhat 
with the builder, the tug Osage may be taken as 
cycle, mechanical-injection type Fairbanks-Morse 
Model 37-F-12 six cylinder, 600 horsepower, two 
cycle, mechanical-injection type Fairbanks-Morse 
Diesels. The fuel consumption of this power 
plant is approximately 25 gallons per hour. The 
horsepower rating is at 400 rpm. The bore and 
stroke is 12 inches and 15 inches. Piston speed 
is 1,000 feet per minute. 
One of the auxiflary 25-watt electric power gen- 
erators is drivea by a six cylinder, 65 horsepower 


Buda Diesel and the other by a six cylinder, 65 
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horsepower Hercules. The engines utilize Moran 
fresh water pumps, while Dayton salt water cir- 
culator pumps are used for cooling. Fairbanks- 
Morse unit pumps are employed in the ship’s fresh 
water and sanitary systems. Switchboard equip- 
ment is Square D, General Electric, or Westing- 


house, depending upon the tug’s builder. 


Whether a tug with a total of 1,380 or 1,200 horse- 
power is used to tow the steel cargo barges, the 
trip to Seward from Seattle or Tacoma is made 
in approximately eight days. Although initial 
service is to that Alaskan city alone, plans call for 
extending it to southeastern ports in the Territory 
in an effort to improve freight service to the 
coastal cities. Head offices of Alaska Freight Serv 
ice are at Anchorage, with branches in Seattle and 
Tacoma. L. B. DeLong is president of the com- 


pany and T. A. Thronson is traffic manager. 


And the tugs of Ocean Tow are distinguishing 


themselves in another field in addition to the 


Alaskan run, performing a chore that calls for the 


ultimate in engine power. This project is the 
towing of gigantic log rafts from British Columbia 
waters to Anacortes, Wash. The logs are from the 
world’s largest logging project in the Skagit River 


Basin which extends from northern Washington 
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into Canada. The hauling of these logs from 
woods to the Fraser River in British Columbia 
demanded the superlative in Diesel trucks 
(DIESEL. PROGRESS, October) and once at the 
booming grounds it becomes the chore of Diesel- 
powered tugs to haul them to mills on Puget 


Sound, thus making the whole operation of trans 


portation one of Diesel from start to finish 


Between April 15 and October 20, 16 tows of 
approximately 2,200,000 board feet each were 
made by Ocean Tow tugs from the north arm of 
the Fraser River to Anacortes. Seventy sections, 
or rafts of logs make up each tow, and the lumber 
represented by one tow is enough to build a 
board walk three feet wide and approximately 140 
miles long. Obviously enough, engines with a 
good deal of hanging-on power are required to 
haul such tows against the tides and currents of 
salt water. Once the rafts are nudged into line by 
small tugs at the booming ground, a single vessel, 
either a 1200 horsepowe! or a 1380 horsepower 


tug, takes the spectacular tow to the United States 


Ocean Tow, owned by Morrison-Knudsen Co 
Inc., and DeLong Engineering & Construction 
Co., is headed by C. R. Shinn. Martin E. Guchee 


is port captain, 





EUROPEAN PILE DRIVER 
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By KALMAN J. DE JUHASZ* 


Figure |. Hungarian Diesel-cycled pile 
driver easily transported and erected. 
Suitable for hard soil conditions. 


A, interesting and unusual war time Eu- 
ropean development is the pile driver based on 
the compression ignition principle; manufactured 
Manfred Weiss Steel and Metal Works 


Company, Budapest, Hungary. 


by the 
This machine is 
intended for driving piles for foundations of 
bridges, dams, buildings and other structures, and 
it is claimed to possess the advantages of easy 
portability and erection, simple serviceability; reli- 
ability and low fuel consumption. Its high impact 


force renders it suitable for hard soil conditions. 


The complete installation is shown in Fig. 1; it 
comprises a low carriage moveable on wheels, an 
I-cross section mast fastened to the carriage and 
supported on it by a tripod framework, the pile 
driver machine proper slidably mounted on the y 
mast in a vertical position, and a hand operated 
winch with cable, pulley and a latch gear for rais- 
ing and lowering the pile driver as a whole, for 
starting the machine, and for assembling and dis- 


assembling it. 
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The pile driver machine itself is shown in Fig. 2 











in side elevation and longitudinal section. In 


effect it is a two-cycle, compression ignition, slow 








@) 





speed, air cooled, simple cylinder engine. In this 


application a straight line oscillatory motion is 


‘ . The principz ata o » machi are ollow- 
required, therefore no crank mechanism and no 1e principal data of the machine are the follow 


flywheel is needed, whereby the construction is ae. 

greatly simplified compared with the usual internal Pistem diameter = 8.27 in. 
. ° — P ° . >; \ , ‘ oad . 

combustion engines. The machine is set up with Piston stroke (average) = 59 m. 
: ‘ ; . Height of machine = 118 im. 
its axis vertical, and can operate only in this Largest diameter = 14 in. 
ti —— ee Piston weight = 1200 lb. 
position, as tiie orce OF gravity 1s required, Tctal weight eat 2300 Ib. 
Impact force, max. = 6600 Ib. 


50 per minute 


Rate of blows, approx. = 
0.025 gal./min. 


The main parts of the machine are: the cylinder Fuel consumption (approx.) = 
assembly comprising the work cylinder (1) guide 
. 1 os : ¢ , The three main elements of the cylinder assembly, 
cylinder (2) and retaining ring (3); the piston (4) ' ee 
. , work cylinder (1) guide cylinder (2) and retaining 
and the ram head (5), both movably arranged in ; (1) g ; (2) nes 
,; i St - ring (3) are machined out of mild steel tubing, 
the cylinder assembly; the fuel injection pump (6) . 
. - centered to each other by spigot and recess, and 
with the filter (7) and fuel tank (8); furthermore Y SP18' 
. . fastened together by cap screws passing through 
a necessary accessory is the latch gear (Fig. 4). S ; I P ” 
lugs welded to the joining ends of these elements; 


= , ' la ali RE ee 
* Professor of Engineering Research, The Penn- thus the three elements form in effect a long tube 


sylvania State College. (Scientific Consultant, Tech- 
nical Industrial Intelligence Division, Department 
of Commerce) 


open at both ends. To the working cylinder are 


welded twelve cooling fins (10) of sheet steel, four 
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lugs (11) for the exhaust and intake openings (all 
5 5 


four openings serve for both exhaust and intake), 


the annular fuel tank (8), the warming-up trough 
(12), and four brackets (13) to which the sliding 
paws are fastened with screws. The injection 
equipment (6) is fastened to the work cylinder 
with studs and nuts; at the height of the fuel tank 
a slot is machined in the wall of the work cylinder 
to allow the lever (14) of the injection pump to 
protrude into the cylinder, and be actuated by 
the moving piston. To the guide cylinder are 
welded: eyelets (15) for lifting the unit and prongs 
(16) for actuating the latch gear for the release 
of the piston; a longitudinal slot machined into 
the wall of the guide cylinder serves to accom- 
modate the lifting finger (30) of the latch gear 
for engagement with the piston. An arresting pin 


(2a) can be made to engage with the groove (4a) 
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lever, thereby injecting fuel into 
the cylinder. The cam lever can 
be moved out of engagement with 


the piston by means of pulling a 














rope attached to the link (27) 
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Figure 2. Pile driving mechanism seen in side elevation 


tudinal secton. 


and thereby keep the piston in a stationary posi- 


tion when the machine is at rest. 


The piston (4) and ram head (5) are of forged 
steel and are fitted with cast iron piston rings. 
A center pin in the bottom of the ram head is 
driven into the center of the top of the pile to 
connect the machine securely with the pile. In 
the top of the piston an eyelet can be screwed for 
lifting or removing the piston. In the middle of 
the piston a groove (4a) of reduced diameter is 
machined for engagement with the lifting finger 
(30) of the latch gear (Fig. 4). The space between 
the bottom of the piston and the top of the ram 
head forms the combustion chamber; it is accessi- 
ble for cleaning through a large hole which can 
be closed with the tight fitting screw cap (16). 


The fuel injection pump, Fig. 3, comprises a 
forged body (20), barrel (21), plunger (22), tap- 
pet (23), delivery valve (24), by pass valve (25), 
and cam lever (14). The cam lever protrudes, 
through a slot machined in the cylinder wall, into 
the cylinder and engages with the piston; in opera- 
tion the piston, on its downstroke, actuates cam 
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6) forming part of this lever, and 
thereby the pump rendered in- 
operative. The fuel tank (8) is 

an annular shaped chamber, made 

of sheet steel, of about 1.2 gallon 

and longi- capacity, surrounding the work 


cylinder. The fuel can be ad- 
mitted to or shut off from the fuel 
pump by means of the shut off valve (9) mounted 
on the top of the tank. At the outflow end, at 
the bottom of the fuel tank a filter (7) is pro- 
vided. For fuel the makers recommend a mixture 


of 85 per cent Diesel fuel and 15 per cent kerosene. 


An essential accessory for starting the machine is 
the latch gear, shown in detail in Fig. 4. Essen- 
tially it is a collapsible knuckle joint, slidably 
fitted to the mast. Through a slot provided in the 
wall of the guide cylinder the finger (30) protrudes 
into the cylinder and engages with the circular 
groove (4a) of the piston which latter then can 


be raised by means of the hand operated winch. 


At a certain height the air passages (11) are un- 
covered by the piston and the cylinder space is 
filled with air. On further lifting the release 
lever (31) comes into engagement with the lug 
(16) provided on the guide cylinder, whereupon 
the latch collapses and releases the piston. On its 
downward fall at a predetermined height the 
piston actuates the cam lever (14) of the fuel 
pump whereby fuel is injected into the cylinder 


air. On its further travel the piston closes the air 





Fgure 3. (left) Fuel injection pump is actuatea 
by piston on its downstroke by means of cam 
lever. 


















































Figure 4. Latch gear mounted on mast holds 
piston in starting position. 


ports, and compresses the air-fuel mixture whereby 
it ignites and burns. It is to be noted that the 
fuel is injected at the middle of the cylinder and 
not at the bottom; hence not pure air is com- 
pressed but a combustible mixture; this should 
result in a sudden explosion and not gradual burn- 
ing, but for the purpose of this machine a sudden 
explosion is desirable. The combustion pressure 
acts on the ram head which transmits the force 
to the pile; the combustion pressure acts also on 
the piston and accelerates it upwards. On its up- 
ward travel the piston uncovers the ports (11) 
through which the combustion gases leave the 
chamber and fresh air enters, just like in a two 
cycle engine; thus the process continues auto- 
matically until stepped by the operator. 

For stopping the injection pump is rendered 
inoperative either by screwing out the fuel by 
pass valve (25), or by pulling the cam lever (14) 
out of engagement with the piston. A graduation 
of the blow force can be attained by regulating 
the fuel by pass valve, and thus the amount of 
fuel injected. In cold weather it is necessary to 
warm up the machine; for this purpose an annular 
trough (12) is provided into which kerosene or 
other readily combustible fuel is placed for 


burning to warm up the chamber. 


Fhe possibilities of a pile driving machine of this 
type are many. Its 6600 lb. impact force makes it 
particularly adaptable in driving piles in hard sub- 
surface terrain. Its light weight, 2300 Ibs., com- 
bined with its ease of transport takes it out of 
the “heayy equipment” class for all practical pur- 
poses. Its fuel consumption of .025 gallons per 
minute is so low that for ordinary pile driver usage 


it could be almost ignored. 
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DIESEL OIL FILTRATION 


22-Year Research and Development Pro- 
gram by Filter Manufacturer Discussed. 


ayer 
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ame 
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Cuno plant as it appears today. Original building occupied 
since 1912 at center with new administration building left 
and additional manufacturing space in buildings at right. 


By 


‘im is a story of Connecticut and Yankee 
ingenuity. Few people realize the wealth that has 
sprung from the Connecticut river valley and from 
the thousands of diversified industries which make 
up that region. “Production,” the word se stressed 
today has been a byword in Connecticut since the 
days when Eli Whitney built his first cotton gin 
and when Hiram Maxim and Colt saved the Union 
with the mass production of breech-loading rifles. 
It was the development of the internal combustion 
engine that led the Cuno’s, father and son, into 
Connecticut industry and resulted in the present 
outstanding position the Cuno Engineering Curpo- 
ration holds today. It was in 1912 that Charles H. 
Cuno and his father, Charles F. Cuno set up the 
business, consisting of one room and plenty of 
ingenious ideas. Their first development was an 
acetylene gas automotive self-starter. This venture 
showed great promise but the invention of the 
electric starter with its even greater possibilities 
caused the Cuno’s to withdraw and seek greener 
fields. This they did in short order, rapidly de- 
veloping a series of automotive and marine acces- 
sories which established their name in industry. 
These included a marine timer, automotive dash 
lights, and cigarette lighters. This latter product 


was the first successful automotive cigarette lighter 


48 


BRUCE C. 


$253.08 


and was first produced in 1917. Today Cuno pro- 
duces lighters for many of the leading automobile 


manufacturers. 


In 1926 came the product which has made Cuno 
world-famous, the metal edge-type filter. The im- 
portance of this Auto-Klean filter, as it is called 
today, is that it could filter out foreign particles 
from a fluid as small as .0035 in. in size and at 
the same time could be cleaned without interrupt- 
ing the flow of liquid through the filter itself. De- 
signed for automotive use the filter soon came to 
the attention of other machinery users and build- 
ers with the result that soon it was accepted by 


many industries, Diesel among them. 


The Auto-Klean filter is essentially a stack of thin 
wheel-shaped discs separated, each from the other 
by a metal spacer. It is the thickness of the spacer 
The 


discs are mounted on a rotable shaft and set in a 


which determines the degree of filtration. 


filter case. Cleaning of the filter is accomplished 
by turning the stack of discs and spacers past a 
series of knife-like stationary blades which comb 
out solids deposited and drop them to the bottom 


of the case where they are easily removed. 


The manufacture of this edge-type filter involves 








C. H. Cuno, Chairman of Board, founder of Cuno Engi- 


neering Corporation. 


Cutaway view of Auto-Klean filter showing arrangement 
of filter discs, spacers, cleaner blades, and cleaner blade 
spacers. 
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Cuno 
} Micro KLEAN FILTER 


Cuno Micro-Klean filter dismantled showing filter 
case, cartridges, and other component parts. This 
filter will handle 25 gallons of 150 ssu oil per min. 


an unusual stamping problem inasmuch as each 


stamping of disc or spacer must be free of burrs. 


Usually sub press equipment would be required 
but Cuno has developed methods whereby high 
speed press equipment can turn out perfect stamp- 
ings. Another factor which is important in the 
manufacture of these filters is the necessity for 
metal of the proper thickness. Without metal of 
absolute dimensions serious assembly problems 


would result. 


Cuno’s greatest expansion occurred during the 
recent war with the demand for filters by the 
Armed Forces. New manufacturing space was 
required and resulted in the building of a new 
two-story building for administrative personnel, 
leaving more space in the original plant. But this 
move did not solve the problem and two sub-plants 
were set up in Meriden to handle assembly and 
storage. In addition to this the company had 26 
sub-contractors located throughout the east and 
midwest helping supply vital parts. As a result of 
this effort tens of thousands of Cuno products 


found their way to all parts of the world. 


During the war period however Cuno engineers 


(Below) Microphotograph of Micro-Klean filter element 

show progressively greater fibre density from left to 

right. This resin impregnated fibre media is result of 
long research and testing. 
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were not resting on their laurels. As a matter of 
fact, work had already begun on an entirely new 
method of filtration. Realizing the need for very 
fine filtration especially in Diesel applications 
Cuno engineers using the resources of the Armour 
Research Foundation in Chicago in the summer 
of 1942 began their search for a filtering media 
which would remove a great proportion of harm- 
ful solids from lubricating oil and yet be porous 
enough to permit satisfactory flow characteristics 
with low pressure drop. Exhaustive studies of all 
phases of industrial filtration were made. Animal, 
vegetable and synthetic fibres were tested. Experi- 
ments were made with new types of bonding mate- 
rials. Various methods of controlled felting were 
investigated. Thousands of tests were run both 
in the field and in the laboratory. In January 
1946 final developments were made on the new 


filter, preparatory to putting it on the market. 


During that same period a series of tests were 
made in Chicago at the Armour Research Founda- 
tion, sponsored by Cuno, which proved beyond 
any doubt that lubricating oil filtration cut engine 


wear considerably. 


rhis new filter incorporates the principle of depth 
filtration. This is accomplished by a special process 
of controlled felting which permits the control of 
the density of the felted fibres which make up the 
cartridge. After felting, the cartridge is specially 
impregnated with resin to bond the fibres in posi- 
tion and provide structural strength. The felting 
is so controlled that the outer surface of the cart- 
ridge stops only the larger particles while the 
smaller micronic particles are trapped in depth 
according to their respective sizes. It is claimed 


that the cartridge will remove all particles larger 


Cuno-developed filter stacking machine which automatically stacks 
filter parts in proper order. Warning signals notify operator if 
sequence is disturbed. It is called “Dancing Lady” by employees. 






than 25 microns (.001 in.) and the greatest pro- 
portion of particles down to one micron. Other 
cartridges, offering filtration to other micron sizes 


are also being prepared. 


The Micro-Klean cartridge as this cartridge is 
called has proved itself to have long service life 
On a series of recent tests these cartridges ran up 
a total of 437 hours on a Diesel engine test stand 
whereas previously no filter had approached this 
standard of efficiency. The chart below illustrates 


the performance of the Cuno filters 


Test Results 
Application: Test Stand Lube Oil—800 H.P. Diesel 
Engine. Oil: SAE 40, Flow Rate: 75 GPM 
Operating Temperature: 160—180° F 
Cartridges Used: Micro-Klean #2278F1—32 cart- 
ridges in competitive housing 
After 174 hours operation 
Inlet Pressure: 15 PSI at filter 
Outlet Pressure: 13 PSI at filter 
After 437 hours operation 
Inlet Pressure: 18 PSI at filter 
Outlet Pressure: 14 PSI at filter 
1,966,500 gallons 
61,450 gallons 


Tctal Volume of oil handled: 
Gallons handled per cartridge: 
Flow rate per cartridge: 24%. GPM 


The above tests were made by the engine builder 
and show the effectiveness of the Cuno product. 
Cuno has continually stressed the advantages of 
full flow filtration over any partial filtration sys- 
tem. Their position on this point was proven by 
the test results supplied by the Armour founda- 
tion which showed that engine wear rates were 
considerably lower when full filtration was used 
in preference to partial filtration. Now, with the 
Micro-Klean filter available to supplement Cuno’s 
edge type filter, the Diesel engineer is given addi- 
tional tools to further the development of full 


flow filtration of lubricating oils. 
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View of speakers’ table at luncheon during Annual Meeting of Diesel Engine Manu- 
facturers Association. 


~q 
icone LEFEBVRE, President of the 
Cooper-Bessemer Corporation, was elected the new 
President of Diesel Engine Manufacturers Asso- 
ciation, at the Association’s Annual Meeting, held 
Dec. 10, in Chicago. 


Otto H. Fischer, President of The Union Diesel 
Engine Co., and L. W. Metzger, Vice President of 
The Baldwin Locomotive Works, were elected new 
Vice Presidents of DEMA. 


Robert H. Morse, Jr., Vice President and General 
Sales Manager of Fairbanks, Morse & Co., was re- 
elected Treasurer of the Association and Harvey 


T. Hill was reappointed Executive Director. 


Elected to serve two years on the Board of Direc- 
tors were George W. Codrington, Vice President of 
General Motors Corperation and General Man- 
ager of Cleveland Diesel Engine Division; E. J. 
Schwanhausser, Vice President of Worthington 
Pump & Machinery Corp.; A. W. McKinney, Vice 
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President of The National Supply Co.; Mr. Morse, 


and Mr. Metzger mentioned previously. 


The following were elected to serve one year on 
the Board: C. S. Herbert, Executive Vice Presi- 
dent, Enterprise Engine & Foundry Co.; W. E. 
Corrigan, Vice President, American Locomotive 
Co.; Robert E. Friend, President of Nordberg 


Manufacturing Co.; Mr. Lefebvre and Mr. Fisher. 


The Annual Meeting, together with the DEMA 
engineers’ session held on Dec. 9 and 10, com- 
prised the most important and the most successful 
gathering that the Association has ever held. It 
was important because significant issues were dis- 
cussed and dealt with; successful because real 
progress was made in the two days that the engi- 
neers and executives talked out their problems. 


One of these was the growing seriousness of the 
situation with respect to supply and demand of 
Diesel fuel oil. To get an authoritative, first-hand 


picture of the situation, the DEMA personnel 
had as their luncheon guests some of the top men 
in the oil industry, who represented the marketing 
division of the American Petroleum Institute. 
They included A. W. Peake, President of Standard 
Oil Co. 
Pure Oil Company; P. E. 
of Shell Oil Co., Inc.; B. L. Majewski, Vice Presi- 


(Indiana); L. S. Wescoat, President of 


Lakin, Vice President 


dent of Deep Rock Oil Corp.; and John Day, 
Executive Secretary of Western Petroleum Refiners 


Association. 


Mr. Schwanhausser summarized briefly the mount- 
ing demands of Diesel installations for fuel and 
lubricating oils. Mr. Majewski acknowledged that 
“you Diesel people have really thrown a load on 
us.” This was amplified by Mr. Peake who said 
“the demand for all petroleum products—for Diesel 
engine fuel and lubricating oils in busses, trucks, 
tractors . . . has increased to a staggering extent 
since the war. We will not be able to meet all 
the requirements alone, but will have to bring in 


foreign production. That will take several years.” 


Mr. Wescoat explained that a shortage since the 
war of materials, manpower and transportation 
had hampered oil production, but said that the 
industry “was doing everything it could to cope 
with a problem which developed out of a clear 


sky, and which was never anticipated.” 


Mr. Lakin said that any study of Diesel oil speci- 
fications on the part of the Diesel industry, “that 
leads to simplicity and uniformity will enable the 
oil companies to do a better job.” Mr. Majewski 
put the case more tersely: “If you are not too 
tough in this matter of specifications, you'll get 


more Diesel fuel.” 


Upshot of the discussion was that Diesel Engine 
Manufacturers Association agreed to make a sur- 
vey of how much Diesel engine horsepower is now 
located in each state of the union, tegether with 
an estimate of how much this amount of horse- 
power would increase over the next five years. 
* * . 7 

The Annual Meeting began with an account of 
DEMA’s 1947 activities, together with its plans for 
1948 and succeeding years. Mr. Schwanhausser, 
retiring President, reviewed the Association’s legis- 
lative activities, educational program and further- 
During 1948, he said, 
DEMA will publish two books: “Marine Diesel 


ing of public relations. 


Standard Practices” and a Spanish edition of 


“Standard Practices for Stationary Diesel Engines.” 


Commenting on the educational program, which 
is being undertaken with the cooperation of parts, 
accessory and oil companies, Mr. Schwanhausser 
said: “It is the finest job being done by any 
organized group of business men, in working to 
improve the quality of students being graduated 
to go to work in their companies.” 
* * * * 
The engineers who had been delegated by their 


companies to represent them, met with Ralph 
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Boyer, Vice President and Chief Engineer ol 


Cooper-Bessemer Corporation, as their chairman 


\ discussion of bearings, led by George Steven, 
Executive Engineer for Worthington Pump & Ma 
chinery Corp., was the first event of the program 
Next came the formulation of recommendations 
for preventing crankcase explosions—this at the 
request of Arthur R. Gatewood, Chief Engineer 
ing Surveyor of the American Bureau of Shipping. 
who was present. Gordon R. Anderson, Director 
of Engineering for Fairbanks, Morse & Co., dis 
cussed dual fuel engines. 

Morse’s 


(. M. Robie, Fairbanks, 


Diesel sales division, opened the second and con- 


Manager of 


cluding day of the engineers’ session by reporting 
the progress made in setting up the meeting, next 
May, of Oil & Gas 


American Society of Mechanical Engineers. The 


the Power Division of the 
meeting will take place in St. Louis May 19 to 21. 
4 session of DEMA’s engineers will be held on 
the day previous. 

In revising “Standard Practices for Stationary 
Diesel Engines” for its Spanish edition, it might 
be well to provide a supplement, in the form of 
a pamphlet, to take care of dual fuel engines, the 
engineers decided. They also concluded that a 
separate derating chart for turbo-charged engines 


would be necessary. 


George H. Amberg, of DEMA’s staff, gave a report 
Con- 


sensus of the engineers was that most college grad- 


on the Association’s educational program. 


uates were interested more in sales work than in 


design. All the engineers present felt that the 


students should be given more college instruction 


in design work. 


At DEMA Engineers Meeting: Top panel view, Left to 
right—Hans L. Wittek, Director of Research, Hallett Mfg. 
Co.; G. F. Noltein, Chief Engineer, The National Supply 
Co.; Carl A. Jacobson, Consulting Engineer, The Baldwin 
Locomotive Works, shaking hands with George J. Rath- 
bun, President, The Rathbun-Jones Engineering Company. 


Second panel view: Left to Right—Leslie D. Calhoun, 

Chief Engineer, Fulton Iron Works Co.; B. G. Valentine, 

Chief Engineer, Sterling Engine Company; T. H. Murphy, 

Diesel Engineering Dept. (Schenectady), American Loco- 

motive Company, and Austin Sherman, Vice President, 
Hallett Mfg. Co. 


Third panel view: Left to Right—Roy A. Hundley, Chief 

Engineer, Enterprise Engine and Foundry Co.; Charles E. 

Fike, Chief Electrical Engineer, and Knute O. Keel, Chief 

Engineer, Cleveland Diesel Engine Division, General 

Motors Corp., and Otto H. Fischer, President of the 
Union Diesel Engine Co. 


Fourth panel view: Left to right—Gordon R. Anderson, 

Director of Engineering, Fairbanks, Morse and Co.; Em! 

Grieshaber, Chief Engineer, Nordberg Mfg. Co.; E. J. 

Schwanhausser, Vice President, Worthington Pump & 

Machinery Corp., and Ralph Boyer, Vice President and 
Chief Engineer, The Cooper-Bessemer Corp. 


Fifth panel view: Left to Right—Robrt S. Ogg, Engineer 
in charge of Patents, Lima-Hamilton Corp.; J. P. Hyde, 
Chief Engineer (Philipsburg) Ingersoll-Rand Co., and 


} Seorge Steven, Executive Engineer, Worthington Pump & 


Machinery Corp. 


s JANUARY 
J 1948 51 




















I. 1936 the Belyea Truck Company started 
hauling stecl and items of equipment to the top 
of Palomar Mountain in San Diego County, Calif., 
for the housing of a giant mirror which would 
enable man to peer much further into the secrets 
of the heavens; extending his vision to a range of 
one billion light years; a distance so great that 
no human mind can comprehend and understand 
it. (If all of the Diesel trucks in the world were 
to travel 1,000 mph. for 1,000 years, the combined 
mileages would hardly be a perceptible start on 


such a huge distance.) 


Those were the days when the road up Palomar 
Mountain was just an improved trail. Loads were 
delivered to the foot of the mountain and then 
transferred to single Diesel units in order to nego- 


tiate the trail. 


Also in 1936, the 200 inch diameter, 24 inch thick, 
15 ton glass casting arrived in Pasadena, from 
Corning (N. Y.) Glass Company. Belyea Truck 
Company, along with its subsidiary Pacific Crane 
& Rigging Company, unloaded this valuable cargo 
from the railroad car to heavy duty trailer, Diesel 
tractor equipment, and transported it safely to the 
shops of Pasadena’s California Institute of Tech- 


nology for polishing. 


During the next eleven years, work progressed 
until finally in October 1947, the final polishing 
was completed, with a surface finished to within 
two millionths of an inch of absolute accuracy. 
As a climax of years of fine service to Cal Tech, 


the Belyea companies were entrusted with the 
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moving of this most precious of optional instru- 
ments, (insured by Lloyds of London for $600,000) 


to its mountain home. 


Engineers of Cal Tech, together with Belyea key 
personnel, worked out details of the long trip. 
Particular attention was paid to the selection of 
equipment with emphasis being placed on even 


weight distribution and shock absorption. 


The equipment used consisted of one Fruehauf, 
double goose-neck lowbed trailer pulled by one 
Diesel tractor. There were 42 Budd wheels and 
42 Westinghouse air brakes on this unit. On the 
last 12 miles, up the mountain, in addition to the 
tractor in front, a similar Diesel tractor and a 
Diesel truck were used as pushers. This added up 
to 62 Budd wheels and 62 Westinghouse air brakes. 
The power units were Sterlings, F-C-S, with 150 
hp. Cummins HB Diesel engines, 7851 Brown 
Lipe transmissions, 703 Auxiliary transmissions, 
splicer cluiches, drive lines and universal joints. 
Gear ratio 814 to 1, with 15 speeds forward and 


3 reverse for a total of 18. 


Due to the location of the 120 ft. x 120 ft., air- 
conditioned, optical shop, it was necessary to dis- 
connect the lowbed trailer and move it about 
100 ft. on 4 in. orange-wood rollers to a point 


under the craneway. The only alterations on the 


MIRROR 


BURT 


By FRED M 






trailer was the welding of I-beams to the bed to 





further equalize the stress and strains. 


Thin aluminum plywood foil, and brown paper 
pretected the “eye's” surface; the mammoth “cell” 
with which it will be mounted in the yoke-and- 
horseshoe telescope fittings, already had been 
bolted to the waffled underside. Five red-painted 
I-beams were fastened to this cell. The 50-ton 
crane picked up this 35-ton package and lowered 
it onto the trailer bed, fitting it to a sponge rubber! 
base and permanent steel anchors, then bolting 
it fast. After this 45-minute job, another hour wa‘ 
taken in lowering and fixing the five-ton 20 ft. 
square, 8 ft. high, packing-box cover over the 


mirror for protection. 


Installed inside the box on top of the mirror, were 
delicate, vibration-measuring instruments registcr- 
ing on a machine outside the building, to show a 
red light at a movement danger point, with a good 
safety factor. Project engineer Bruce Rule and 
Marcus Brown, in charge of the Cal Tech Optical 
Shop, watched the instrument while this first move 


ment was made, in which the “Eye” had to make 
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, inch clearance. Every inch of this movement 
had been carefully plotted with a liberal use of 
the slide rule, and blue-printed, comprising, ac- 
cording to Jack Belyea, “the toughest part of the 
whole job.” Then it was a simple matter for Head 
Driver Lloyd Green to back the Diesel tractor and 
goose-neck “jeep” under the gooseneck of the 
lowbed trailer for a smooth connection. Byron 
Hill, Chief Engineer of the Palomar Observatory 
and Harvey Sitton, Chief Rigger for Pacific Cranc 
and Rigging, Inc., were also closely concerned in 
the direction of the operations of preparation and 


moving. 


The mirror delivery was first scheduled for No- 
vember 12th and 13th, but the forecast indicated 
bad weather, so it was postponed to the 18th and 
19th, when a good forecast was forthcoming. The 
127 mile trip to Escondido was scheduled between 
3:30 A.M. and 6 P.M. and the trip started right 
on time. Fifteen California Highway Patrol officers 
led by Sgt. C. M. Martin paced and trailed the 
big motorcade. In the cab with Lloyd Green and 
relief driver Earl Winston, was the instrument 
that registered the amount of vibration picked up 
from the gages on the mirror. In passenger cars 
were Cal Tech engineers. Following were the 
Diesel tractor and truck that were to be pushers 
up the mountain. The latter carried Diesel fuel, 
lubricants, spare tires, water, a lighting plant, weld- 
ing outfit including flame cutting equipment, fire 
extinguishers, and other tools and supplies, also 


i master mechanic. 


The first leg of the journey was made without a 
hitch, arriving in Escondido at 5 P.M. an hour 
ahead of schedule. The travel speeds varied from 
4 to 15 miles per hour, except for a speeding up 
to about 20 mph. on a smooth stretch, but the red 
light soon indicated a slow-down. Diesel fuel con- 
sumption for the three units was 129 gallons. 
With a 70 ton weight to be provided for, special 
/preparations had to be made at four bridges. At 
three smaller ones, 4 in. x 12 in. x 18 ft. decking 


was laid with shoring beneath. 


At the Galivan Bridge, to give a wider weight dis- 
tribution, the trailer was jacked up enough to 
insert an eight-wheel dolly on each side under 
the projecting I-beams. After crossing the bridge 


they were removed. 


The second 33 mile leg of the trip was scheduled 
for between 5:30 A.M. and 3:30 P.M. the next day, 
with elevations varying from 60 feet to 5500 feet 
above sea level. A 5 A.M. when the Diesel engines 
were being warmed up, Byron Hill came down 
from the observatory to tell of very poor visibility 
due to an unpredicted flash storm having come up. 
But this didn’t faze Jack Belyea as they had often 
handled much harder jobs in worse weather, with- 
out too much trouble, due to their policy of 
|€xtraordinary provisions to meet all possible con- 


»"ngencies. He decided to move on to Rincon at 
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Sterling tractor with Cummins Diesel engine begins long 
haul up Palomar Mountain with precious cargo. 


the foot of the mountain, 12 miles from the des- 
tination. Starting at 5:30, this trip was made 
ahead of schedule at from 4 to 6 mph., without 
incident. At Rincon, a ranger coming down the 
mountain through hail and snow, reported zero 
visibility, but no indication of a freeze to affect 
traction. So Jack Belyea again decided that his 
equipment and crew were fully equal to the occa- 
sion. The extra goose-neck “jeep” was removed 
that curves could be negotiated. The pusher trac- 
tor and truck units took their places, to complete 
the trip at 11 A.M., about four hours ahead of 
schedule. They had to slow down to a mere crawl 
when crossing about a dozen cattle guards, whose 


cross members were spaced 8 in. apart. 


It rained at first, and at higher altitudes, there 
was sleet'and then snow. When among trees, men 
in the rear truck couldn’t see the head end. A 
man stood on the mirror case, all the way up, to 
assist in signalling, in addition to the code of the 
blinker lights on the sides and rear of the case, 


controlled from the lead cab. 


All of the careful engineering, the skill of the 
drivers, and the dependable equipment finally paid 
off when the long rig, with its precious cargo, 
finally pulled up to the observatory, backed in 
and the mirror was taken from its case, with the 
heavy weight of responsibility lifted from Jack 
Belyea and his crew. One of the Cal Tech officials 
was seen to point to the sign “Dependable De- 
livery” on the side of a Belyea truck, as he shook 
hands with the driver. According to Robert D. 
Belyea, it was only through the splendid coopera- 
tion of the State of California Highway Depart- 
ment, Los Angeles County Road Department and 
the San Diego County Road Department, that this 
job was so expeditiously accomplished with no 


untoward incident. 























At the observatory after long haul up mountain mirror 
rest on trailer, Packing box has been removed. 


But if you will ask one of the Belyeas (as I did) 
they will tell you that in-so-far as difficulty and 
responsibility is concerned, this was just another 
job, albeit unusually prominent in public con 
sciousness and widespread press consideration. In 
fact it can truthfully be said that they are engaged 
in the moving of anything that needs moving, ol 
any size, quantity, shape or material, that falls 
within the realm of feasibility. ‘The harder and 
more unusual the job, the greater the likelihood 
that the Belyea companies will be called upon for 


service. 


Included in their hundreds of items of diverse 
equipment, to meet nearly every conceivable need, 
are lowbed trailers that will move right along with 
150 ton loads, pulled by one Diesel tractor. The 
slogan “Dependable Delivery” is based heavily on 
the 44 Diesel units, 10 ton and up capacities. The 
majority have Timken 4-wheel drives, all have 
three axles. Diesels are used for all of the heavy 
work. The majority are Sterlings, with some Auto- 
car, Mack, Peterbilt, and White units, all powered 
with Cummins, 150 hp. Diesel engines, except for 
three special jobs of 200 hp. 29 are tractors, 15 


are trucks. 


The three units used on the mirror-moving job, 
had nothing special about them, just picked out 
of the big fleet of Diesels kept in top operating 
condition at all times, under the Belyea standard 
maintenance and overhaul program. With three 
extra Cummins Diesel engines on hand, whenever 
an engine requires an overhaul, it is pulled and a 


previously overhauled unit takes its place. 


Diesel power is also extensively used in the com- 
panies’ numerous bull-dozers, ditch-diggers, shovels, 
cats, and various cranes and hoists of up to several 


hundred tons capacities. 
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DEVELOPMENTS. IN HIGH 
TEMPERATURE COOLING 











Drawing of "Vapor-Phase” installation at Shepherd Tractor and Equipment Co., Los Angeles, 
California 


KF 

IFTEEN years ago anyone who would have 
stated that Diesel engines could operate most effi- 
ciently at cooling water temperatures upwards of 
ain F. 


It was impossible! Cooling water from the engine 


would have been hooted out of the clan. 


at 140° F. was a definite risk, let alone 212°. True, 
many operating engineers had experienced tem- 
porary periods, due to cooling system breakdowns, 
when temperatures reached the boiling point with- 
out any apparent damage to the engine, but in 
such cases engines were shut down and repairs 
made. In isolated cases, however, it was some- 
times necessary to keep the Diesels operating, 
regardless of cooling system failure. One case in 
particular is interesting to note. It happened in 
Virginia at an REA power plant. The supervisor 
had been called to Washington and had left his 
young assistant in charge with instructions to keep 


the plant operating under any conditicns. 


The day after the supervisor arrived in Washing- 
ton he received a wire from his assistant to the 
effect that the cooling tower at the plant was out 
of commission and that he had better return home 


pronto. The return trip was the fastest ever made. 


As he drove down the mountain pass into the 
Shenandoah Valley he saw the plant below in the 
Valley. And, he noted also the bright red of fire 


engines clustered around it. Fearing an explosion 
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or some other accident he gave the car a little 


more throttle. 


As he drove up to the plant, he noticed no undue 
commotion, as a matter of fact everything seemed 
normal except for the presence of the fire trucks 
and the fact that the Diesels were a little noisier 
than usual. He found out what had happened 
very quickly. As he had been telegraphed the cool- 
ing tower was out of commission and his assistant 
had had the foresight to uncover the cooling pipes 
leading to the tower and requisition the local fire 
company to spray them with cold water and thus 


permit the continued operation of the Diesels. 


Inside the plant everything was going as smoothly 
as could be expected. The engines were knocking 
and steam was escaping from a return valve. That 
was all that seemed to be happening. He experi- 
mented with the injection timing and cut down 
the fuel supply slightly and found that the engines 
could develop rated horsepower with less fuel 
than previously. In so doing the knock was elimi- 
nated and the engine seemed to operate more 


quietly than he had ever known it to. 


In the meantime a valve in the return line was 
cracked slightly to allow the steam to escape more 


freely and keep the pressure down. 


By FRED M. BURT 





and BRUCE C. 


The engine operated for three full days under 
these conditions while the cooling tower was being 
repaired. That was how one operator learned that 


Diesels can operate at the boiling point. 


The above described event occurred in 1937, just 
about the same time that experimentation was 
begun on high temperature cooling in this coun- 
try. However previous to this beginning, English 
engineers were studying the effects of high tem- 
perature operation on cylinder liners. The research 
work carried on by E. G. Williams for the British 
Institute of Automobile Engineers resulted in some 
very pertinent conclusions. It was found that 
rapid wear occurred at cylinder wall temperatures 
below 194° F., while at temperatures from 194° F. 
to 536° F. liner wear was practically negligible. 
In addition it was found that while operating in 
the higher temperature range none of the corrosive 
elements of burned fuel could condense and form 
metal-destroying compounds such as_ sulphuric, 


nitric and carbonic acids. 


In America, as usual, someone decided to take 
advantage of these tests and use them in a way 
which would benefit Diesel users. It had long been 
known that only 1/3 of the fuel energy going into 
a Diesel combustion chamber came out as shaft 
horsepower, the rest went into heating jacket water 
and oil, stack and radiation losses, and mechanical 
friction. Why, thought the engineers of Engineer- 
ing Controls, Inc., can’t we raise the efficiency oi 
internal combustion engines by raising operating 
temperatures to the point where useful heat may 
be extracted from the cooling water and at the 
same time increase the life of the engine itself 
That step was the beginning of the Vapor-Phas¢ 


system. 


They began by taking a page from the steam en 
gineer’s handbook, the fact that at 212° F. water 
under atmospheric pressure requires 970 Btu’s per 
pound to change it into steam at 212° F. Where 
as 1 Btu is sufficient to raise one pound of water 
. &, 


utilizing this latent heat of vaporization for cool 


at lower temperature. The advantage o/ 
ing cylinder is that heat is transferred rapidly and 
efficiently, much faster than by water below the 


boiling point. 


The operation of a Vapor-Phase unit is simple 
It does not begin to operate until the engine comes 


up to boiling temperature. A thin layer of steam 


SISSON 





bubbles form around the hottest part of the cylin 
ders, these bubbles detach themselves and pass to 


the “Vapor Phase” unit above the engine wheré 
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Two Caterpillar Diesel-electric sets used to supply heat and power. 
Plant Engineer G. G. Thomas Sr. at left. Exhaust boilers seen above 


engines. 


steam is formed at 212° F. This steam is available 
for heating or processing work. After this it is con- 
dersed and the condensate returns to the Vapor- 
Phase unit where it is heated to 212° F. again. It 
then passes to the water pump for recirculation 
through the engine. No steam is formed in the 
engine to create steam pockets. Most modern 
engines are designed for a temperature differen- 
tial of not more than 10° F. which is suitable for 
Vapor-Phase. Older engines may require some 
alteration for use with the “Vapor-Phase” system. 
This may consist in removing baffle plates, etc. 
Another factor to be considered is the size of the 
water passages in the cylinder head. These must 
not be restricted. However most modern engines 


have sufficient head cooling capacity. 


An operating temperature of 212° F. is not the 
only one possible with Vapor-Phase. Depending 
on the pressure of the system, temperatures up to 
240° F. can be used. The pressures and the result- 
ing temperatures are dependent upon the amount 
of pressure the water seals will safely stand. High- 
er temperatures are useful in processing operations 


where higher steam temperatures are required. 


Some of the advantages of this system of cooling 
include the following: Faster heat transfer from 
engine cylinders to cooling water, more uniform 
liner wall temperatures resulting in uniform 
piston-cylinder clearances during full stroke, better 
cylinder lubrication, prevention of condensation 
with in the cylinder, with the result lessening of 
liner and piston wear. 


rhe operation of the “Vapor Phase” system can 
best be explained by reference to an actual instal- 
lation made recently on the West Coast. In the 
large, new plant of the Shepherd Tractor and 
Equipment Company in Los Angeles, in addition 
to the ultra-modern layout and equipment units 
discussed in the October 1947 issue of DIESEL 
PROGRESS, a new Diesel plant is now in full and 
constant operation. Besides producing all the 
power required for the many shop machines and 
tools, the air compressor, three 300 ampere arc 


welders, and various other items of equipment, 
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the engines through use of the “Vapor-Phase” 
Cooling and waste heat recovery systems, steam 
heat is supplied to the huge Parts Department 
and stock room. 

Power is supplied by two “Caterpillar” Diesel- 
electric sets, 110/220 volts, 3-phase, 60-cycle each 
of 37.5 kva. They are housed in a 20x40 ft. base- 
ment room with a high ceiling. Even with the 
“Vapor-Phase” unit and exhaust heat exchanger 
in the room the temperatures never become un- 


comfortably high. 


To outline the heat recovery analysis—the average 
power load is 45 hp. Diesel fuel consumption at 
45 Ibs. per bhp. hour gives an hourly fuel con- 
sumption of 20.1 Ibs. At 19,000 Btu's per pound 
of fuel, this represents an input of 380,000 Btu's 
About 31%, or 118,000 


Btu's, is used for power, leaving a balance of 262,- 


for the 45 hp. output. 


000 Btu’s as an hourly heat loss without the 
“Vapor-Phase” heat recovery from the water jack- 
ets and exhaust manifold, and the heat recovery 
from the exhaust boilers. At this average rate of 
power output, about 55% of this wasteheat, or 
145,000 Btu's, is recovered by the “Vapor-Phase” 
and exhaust boiler systems, thus giving the plant 
an overall thermal efficiency of approximately 


70% —quite a bit better than 31%. 


Two 10 kw. immersion heating elements, installed 
in the line between the waste heat boiler and the 
“Vapor-Phase” unit, utilize electrical power from 
the generators to supply more heat when it is re- 
quired. In this manner the power and heating 
loads may be balanced off. In addition to supply- 
ing heat for the building, the power plant itself 
is kept at a uniform temperature regardless of 


engine load with resultant better operation. 


The ‘“‘Vapor-Phase” system has been utilized exten- 
sively on the West Coast and has been applied to 
a wide range of engines including automotive and 
stationary. In one particular instance the system 
was chosen for its silencing effect on Diesel exhaust. 
The installation was made on a Navy sound truck 


which required a sound level of 50 decibels at 10 











"Vapor-Phase" unit shown at top left flashes steam generated by 
Diesels. Auxiliary electric immersion heaters at top heat water when 
additional steam is required. 


feet with the International Harvester Diesel oper 
ating at full load. Engineering Controls, Inc., 
was given the job. The engine compartment was 
specially insulated to reduce mechanical noise. A 
special air intake silencer was installed on the 
engine. A “Vapor Phase” unit and a waste heat 
boiler were installed on the Diesel and a special 
blower and condensing unit was installed to con 
dense the steam in the system. The result of the 
installation was the reducing of the exhaust tem 
peratures to under 250° F. and the reduction of 
noise to the required minimum which the Navy 


required. 


The U. 


in “Vapor-Phase.” 


S. Navy has shown an increasing interest 
One Naval installation in pat 
ticular aboard an auxiliary vessel utilized a single 
“Vapor-Phase” unit for 4 Diesels including a 350 
hp. Atlas propulsion engine and 3 auxiliaries. The 
system permitted keeping the engines at operating 
temperature even when they were shut down by 
operating one auxiliary. Thus the utilization of 
engine power without the customary warm up peri- 
ods was possible. In addition to this the engines 
supplied hot water and heat to the vessel. The ad- 
dition of small exhaust boilers on the auxiliary 
Diesels reduced exhaust temperatures to 230° F. as 
well as adding considerably to the heat recovery 


ratio of the system. 


The utilization of sewage gas in gas engines is 


entirely feasible with the “Vapor-Phase” system 
even if the gas contains the very corrosive H,S. 
No scrubbers or purifiers are required inasmuch 
as the cooling system operates at temperatures 
well above the dew point of corrosive substances. 
Thus all harmful acids are carried out of the 
engine in vapor form. In addition, the steam 
generated can be utilized in heating the sludge 


digesters or other processing equipment. 


In addition to increasing the thermal efficiency 


of internal combustion engines, “Vapor-Phase” is 
said to increase the mechanical efficiency also as 
much as five per cent and higher. The reason 
seems to be the higher operating temperatures 


which cut down friction losses. 









BB cep at 35 hp. and 60 hp. per cylinder for 
the 614 in. x 9 in. and the 8% in. x 111% in. 
respectively, the Model 31A is the latest addition 
to the line of Diesel engines manufactured by 


Fairbanks, Morse & Co. 


\ brief announcement of the first of these engines 
was made in 1944 when it was installed in a “‘float- 
ing laboratory,” and given a thorough test in 
several seasons of sea service. Regular production 
was also started at that time and numerous instal- 
lations have since proven the excellence of the 
design. Construction details have not previously 
been released and it is therefore believed that a 
complete description of this engine is of consider- 


able interest at this time. 


In the Fairbanks-Morse Model 31 is embodied 
the experience gained by over a century of pre- 
cision machinery building augmented by over 


5,000,000 hp. of heavy duty Diesel engines. 


One of the features of the Model 31 is its cylinder 
block which is a single casting, incorporating both 
crankshaft bearings and cylinder bores in the one 
piece so that proper alignment between the two 
is assured. Its depth and wall construction give 


rigidity without excessive weight. Large openings 


on both sides of the block afford easy accessibility 
This 


one-piece cylinder block also serves as a mounting 


to all main and connecting rod _ bearings. 








for all of the working parts including the cylin- 
ders, crankshaft, camshaft and injection pumps 
thus assuring proper relative alignment and posi- 
tion behind the various parts. Elimination of the 
possibility of hidden leaks and contamination of 
the lubricating oil by the cooling water is accom- 
plished by the fact that there are no cored water 


or lubricating oil passages in the block. 


The arrangement of the cylinder liners in the 
block permits free expansion at the lower end and 
the use of the integral water jacket avoids the 
necessity of a water seal at this point. The crank 
shaft is assembled in the lower part of the block 
and is held in place with bearing caps carefully 


fitted between heavy guides. 


The engine is equipped with removable cylinder 


liners of the type used in other models of Fair- 
banks-Morse Diesels. These have the added ad- 
vantage of integrally cast, leak-proof, water jackets. 
With the water confined in a single casting, leak- 
age due to jointed construction is thus eliminated. 
It is cast of special close-grained iron of great 
tensile strength, and machined and honed to 
close tolerances, resulting in a perfect sealing of 
the combustion gases. All liners are interchange- 
able and the internal passages between cylinder 
liner jacket and cylinder head provide uniform 


distribution of cooling water. 


The chief characteristic of the cylin- 
der head proper is its unusual sim- 
plicity. 
intake valves; the heads are fully 


There are no exhaust or 


water cooled, with special attention 
given to cooling the portion of the 
head surrounding the injection noz- 
zles. Furthermore, the head can be 
lifted without disturbing either the 
water or starting air manifolds. 

The crankshaft in the Fairbanks- 
Morse Model 31 Diesel engine is of 
unique design. It is a one-piece cast- 
ing from a high strength semi-steel 
alloy. Extra large main and connect- 
ing rod journals are used to provide 
rigidity of structure. This type of 
construction allows the use of hollow 
crank pin and main journals which 
result in increasing their strength 


with no increase in weight. 


The wearing surfaces are machined 
to very close limits and the final 
grinding and lapping operations re- 
duce the journals to their exact di- 
mension, leaving a perfect bearing 
surface. The crankshaft is dynamical- 
ly balanced in a special machine 


while being rotated at engine speed. 


Transverse section of the Model 3! F-M 
Marine Diesel showing fuel, lube and cool- 
ing systems. 
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TWO-CYCLE 


lhe steel connecting rods are die forged and are 
fitted at the upper end with a precision type 
bronze bushing so accurately fitted that the assem 
bly requires no hand fitting or special machining 
The crankpin bearing shells are also precision type 
interchangeable top and bottom and also inter- 
changeable with the main bearing shells. The 
bearings require no hand fitting and are easily 
and accurately assembled with no shims being 
used. The piston and connecting rod can be with 
drawn without disturbing the crankpin bearing 
This is accomplished by using two sets of bolts 

one set to connect the rod to the bearing box and 
the other set to clamp the two bearing halves 
together. No compression shims are used at the 
connecting rod foot as this detail is made a part 
of the piston construction. The connecting rod 
bolts are readily accessible through the large open 


ings on each side of the crankcase. 


The camshaft is a drop forging, machined all over 
with the cam profiles heat treated and hardened 
Its construction is simple in that it carries only 
the integrally forged injection pump cams. It 
rotates in pressure-lubricated, precision type bea 
ings which are supported by the cylinder block 
itself. Its location is close to the injection pumps 
One central system provides oil under pressure 
for all parts in the engine requiring lubrication 
A built-in lubricating oil pump delivers oil at 
controlled pressure to the manifold from which 


it is distributed as required. 


The same system also provides for oil cooling 
the pistons. The cooling oil is forced up through 
a hollow connecting rod to the piston pin and 
thence into the crown of the piston itself. From 
this space the oil circulates down inside the piston, 
cooling the entire skirt, and is then ejected into 


the crankcase sump. 


The piston is of the trunk type, made of close 
grained cast iron. Its length is great in proportion 
to the diameter, thus reducing the side pressures 
and increasing the life of both the piston and 
cylinder. A special feature is that a separate, one 
piece piston pin bracket, securely bolted to the 
inside of the piston, permits a smooth unbroken 


external cylindrical wall. 


Cylinder compression is adjusted by means ol 
shims, between the piston pin bracket and piston 
With precision bearings there is little need to 
change these shims. Their location eliminates the 
possibility of loss or improper assembly when 


pistons are removed. 


Individual inivalve fuel injection pumps are used 
of the variable beginning type which automaticall 
retards the timing at redu-ed speeds. The inje« 


tion pumps located adjacent to each cylinder aré 
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connected to the injection nozzles by short, equal 
Jengths of high pressure injection tubing. The 
pumps are operated by a camshaft. A built-in 
fuel oil pump of the position displacement gear 
type transfers fuel from the service tank to the 
jnjection pump manifold. A simplified injection 
nozzle with the needle sleeve and seat in one 
piece, supplies fuel to the cylinder. A primary 
filter is used in the low pressure fuel line, and in 
addition, each injection nozzle has its own built- 


in filter to give further protection. 


Engine speed is controlled by a built-in hydraulic 
type governor with characteristics designed par- 
ticularly for Marine service. A single lever con- 
trols the starting, stopping and reversing. No end- 
wise movement of the camshaft is required. A 
small movement of the air start cam by a posi- 


tive linkage is only change when reversing. 


A balanced, oscillating type, positive displacement 
biower is built into the main cylinder block and 
is driven from the forward end of the crankshaft. 
This blower furnishes an abundance of air at the 
proper pressure to completely burn the full load 
fuel requirements with a clear exhaust and with 
a generous overload reserve. Ne reversing valves 
are necessary on the blower as its operation is iden- 


tical regardless of engine rotation. 


The scavenging air is admitted to the cylinder 
through a set of low-resistance, automatic leaf type 
valves, permitting the scavenging ports to be 
closed after the exhaust ports. This eliminates 
the effect of pressure surges in the exhaust pipe 
and at the same time makes the air pressure in 
the cylinder equal to the scavenging air pressure 


at the moment of port closing. 


The exhaust manifold is fully enclosed and water- 
cooled. It is designed to conduct the burned gases 
eficiently away from the exhaust ports. The gas 
is moved through an unrestricted passage to a 


single exhaust outlet near the center of engine. 


Cooling water enters the engine through the 
inlet to the exhaust manifold jacket and thence 
directly into the cylinder jackets, thus providing 


uniform distribution to each cylinder. 


The unusual features of design include large 


inspection covers which are provided in the ex- 


haust manifold so that the cylinder, liner, piston 


rings and the piston may be easily inspected 


through the exhaust ports. 


A starting air valve in each cylinder head is con- 
trolled by means of a pilot air system. With this 
system “dead spots” are eliminated and maneuver- 
ing is fast and reliable. Changing from the 


“ahead” to the “astern” position on the starting 
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system involves moving only one small cam. No 
air cylinders or similar devices are required and 


the action is positive. 


The design of the engine also includes a built-in 
air compressor, single stage, which is water cooled 
and which utilizes the same drive as the scavenging 
blower. It has ample capacity for all normal 
maneuvering, even in tug-boat service, and is so 


located as to be readily accessible for piping. 


Other built-in engine auxiliaries available on the 
Model 31 Diesel engine include two identical re- 
versible lubricating oil pumps (pressure and sump), 
two identical reversible centrifugal water pumps 
(jacket and raw water), a fuel oil pump, and a 


slow-speed reciprocating bilge pump. 


One of the features claimed for the Model $1 
Diesel is its unusual accessibility. A series of con- 
veinently located openings on both sides of the 
engine allow ple: of room for inspection and 
servicing without dismantling the entire engine. 
A crankshaft extension is provided at the forward 
end of the Fairbanks-Morse Model 31 Marine 
engine for use in driving such additional equip 
ment as an auxiliary generator, deck wash pumps, 
etc. In addition, a clutch drive is available except 
for the 7 and 8 cylinder 814 x 1114 size, for driv- 


ing a winch or other deck gear. An extra bearing 


Operating side of F-M 
Model 31A6'/4, Marine 
Diesel with reverse gear. 
New model is fully en- 
closed and streamlined. 


Fuel system assembly show- 

ing fuel manifold, injector 

pumps and short, equal- 

length tubes to injection 
nozzles. 






located in the pump drive housing supports the 
shaft extension so that either torsional or side 
loads may be applied without fear of distortion. 
The reduction gear is in kecping with the heavy 
duty design of the other engine parts. The geai 
ratio is such as to allow the selection of the most 
efficient propeller. Both high and low speed shafts 
are of unusually generous proportions and are 
supported by large double row, spherical roller 
bearings on each side of the gears. A double cone 
Timken thrust bearing is provided on the low 
Ihe gears are single helical type, cut 


speed shaft 


from heat treated alloy steel. 


Ihe reduction gear contains its own lubricating 
oil and a splash system provides copious lubrica- 
tion to the bearings and gears. The gear case is 


water-cooled by the engine circulating water. 


\lignment with the engine crankshaft is assured 
by bolting and dowelling the substantial gear case 
to the same base rails which support the engine. 


The low speed shaft is fitted with a coupling half. 


The Model 31 Fairbanks-Morse Diesel engine is 


available for marine or mobile service in two 


cylinder sizes. The 614 in. x 9 in. has a rating of 
35 hp. per cylinder at 720 rpm. The 81 in. x 1114 
in. engine is rated at 60 hp. per cylinder at 525 
rpm. Both sizes are available in 5, 6, 7 and 8 


cylinder units. 



















































Luxury cruiser Coppy has an all-steel hull, is 67 ft. 3 in. 
l.o.a., 16 ft. wide and is powered with a pair of General 
Motors "71" Diesels. 







Deck house is occupied by the main salon with luxurious 
appointments. 


Great Lakes Diesel Cruiser 


a 
W HEN a Great Lakes shipping executive 


buys a Diesel yacht that’s news, but when he 
incorporates her under the name of Cappy Inc. 
of Wilmington, Delaware, that’s even better. Gene 
C. Hutchinson of Cleveland shipping fame named 
his new 67-footer after his father, the late Captain 
Cc. 1. 


the transom of the new boat. 


Hutchinson, whose nickname now graces 


The Cappy was built by the Burger Boat Com- 
pany of Manitowoc, Wisconsin. She was designed 
by Philip L. Rhodes of New York. Both builder 
and architect contributed in making her one of 
the sleekest and most comfortable yachts on the 


inland waterways. She is 67 feet 3 inches overall, 


64 feet 5 inches on water line. Her 16 foot beam 
and 41% foot draft round out her vital statistics. 
She 3/16 and 4 


10 and 12 


is of all-steel construction with 
inch hull plating. Her deck house is 


gauge steel. 


The Cappy’s power plant consists of two General 
Motors Diesels driving through a pair of ‘Twin 
Disc 2:1 


at 165 hp. each. She carries 1000 gallons of fuel, 


reduction gears. The Diesels are rated 


enough to give her a cruising range of 1,200 miles. 


Auxiliary power is furnished by two Sheppard 


Diesels, a one cylinder 6 kva. and a two-cylinder 


1314 kva. set. These auxiliary units carry a heavy 


power load which includes an electric range, 
Frigidaire, freezer, and lights as well as the auxil- 


iary and navigating equipment. 


The vessel is very roomy as her 16 foot beam will 
testify. The space above deck is occupied by the 


pilot house and deck house, the latter serving as 


Below: General arrangement of the Cappy. 


By DOUGLAS SHEARING 


It is accessible from the pilot 
is finished in 


bleached mahogany paneling and is handsomely 


the main salon. 


house and is quite spacious. It 


furnished with a table, buffet and chests as well 
as a built-in leather lounge. Just forward of the 
deckhouse on the lower level is the galley, com 


pletely electrified utilizing 110 volts A.C. 


Forward of the galley is the captain’s stateroom 
and the three man crew's quarters. These latter 
quarters are unused at present inasmuch as Cap 
Nelson 
Nelson 
skipper of the C. L. Hutc hinson, one of the Hutch 


tain is the only full time crew member. 


Captain recently retired, was formerly 
inson line ships. The owners’ quarters and guest 
staterooms are located aft, with the owners’ quar- 
ters extending the width of the ship and having 
a private bath. The two guest cabins share the 
500 electric heaters keep 


remaining bath. watt 


these quarters warm. 


Ihe pilot house is well equipped and has many 
of the devices found on much larger ships. A 
Bludworth direction finder, a 100 watt Western 
Electric ship to shore phone, a Sperry automatic 
pilot and Solenaud electric clutch controls round 


out this department. 


Other auxiliary equipment aboard the Cappy in 


cludes Blackmer bilge pump, Burke water system 


Portable Light Co. search light and an_ Ideal 
electric windlass with | hp. motor. 
Inasmuch as her owner has incorporated the 


Cappy in Delaware, her home port of registry is 
Wilmington but one can be sure that her heart 


is in the fresh water lakes where she was built. 
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—_—- Diesel engine design and simpli- 
fication of large engine components has brought 
about several new concepts of machining. This is 
largely the result of a combination of important 
factors arising from an urgent as well as unpre 


<edented demand for Diesels as a power source. 


To meet such conditions progressive engine build- 
ers are re-evaiuating their production facilities. 
In many instances, it is found that much of the 
credit for the progress alrcady made rightfully be 
longs to those engineers who have coordinated 
design and production plans to develop new ways 
and means of producing engine beds, frames, 
blocks, connecting rods, heads, crankshafts, yokes, 
blower housings, and similar other parts. Not 
only has production been a first consideration in 
this planning, but assembly of the finished parts 


is also treated with equal importance. 


ingenious new tooling ideas are constantly being 
developed to speed machining; improved work 
handling methods are devised to eliminate lost 
set-up time; multiple purpose machine tools are 
steadily replacing single purpose machines for 


individual operations. 


As a result engine parts are being produced with 
greater accuracy. Specification requirements are 
held to closer limits, and machined fits vastly im- 
proved. With more and more attention being 
focused on the value of accurately machined com- 
ponents, engine assembly is automatically simpli- 
fied and made easier. Granting that this general 
improvement in the Diesel field exists, it is readily 
understandable why these engines are establishing 


such remarkable performance records. 


It must be realized that a new tooling idea does 
not necessarily mean a revolutionary departure 
from standard machining practices. In short, a 


—_— 


* Vice President in Charge of Sales, Giddings and 
Lewis Machine Tool Co. 


JANUARY 1948 
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New Machining Methods Simpliiy 


Diesel Engine Manufacture 


By E. K. MORGAN* 


new idea may merely be the use of existing equip- 
ment to better advantage. The idea in this in- 
stance would be a different approach, a short cut, 


say, to an ordinary machining problem. 


An excellent example illustrating this particulan 
point is that of milling a crankshaft bearing seat 
bore, see Figure I. With the exception of one 
large West Coast Diesel engine builder in whose 
plant this idea recently originated, most com 
panies perform the operation by either boring o1 
planing. In either instance, the engine base, if 
large, must be placed flat on the machine table. 
If the circular bearing seats are planed, consider- 


able time is necessarily consumed in this method. 


Assuming that bearing seats are bored in the con 
ventional manner, the caps must be bolted in place 
to obtain matched fits. Then, before removing the 
caps, they must be properly marked to assist in 
final crankshaft assembly. When boring bearing 
seats, the operation is ordinarily performed in one 
of two ways. They may be bored individually or 
simultaneously, depending upon the type of bor 


ing bar available. 


If bearings are bored one at a time, a single fly 
cutter type tool is used. In this procedure, it is 
necessary to remove the tool after each bore is 
completed. The cutter is then placed in a different 
slot in the bar to correspond to the succeeding 
bore. Resetting the tool each time not only re- 
quires valuable productive time, but also increases 
the possibility of error because of repeated settings. 
In addition, an internal type support must be 
used to steady the bar. A bore may be bushed 
in this case, or a simple internal support fixture 


used. Both, however, require added set-up time. 


Bearing seats may be bored simultaneously on 
smaller type engines. Should this practice be 
followed, a special type boring bar is required. 
Cutter slots may be properly spaced in relation 


to the bearings, and a separate block type cutter 





} 


placed in each of these slots. When this work is 
handled on a horizontal boring machine, the oper 
ator places the cutter block in the bar before en 


gaging the machine feed to complete the bore 


Still another method exists for simultaneously bor 
ing bearing seats. This method is similar to boring 
with block type tools but is accomplished with 
expanding and retracting type cutters, mounted 
in a special Davis boring bar. When this type of 
bar is used, it is necessary to mount the bearing 
caps in place, and also to bolt to the end of the 
engine case or block, a stop fixture which activates 
the internal mechanism. This, in turn, expands 
and retracts the cutters as they are fed through 


the work—refer to Figure II. 


Each of these methods has its particular advan 
tages and disadvantages; through comparison, the 
progressive manufacturer will readily see how a 
new tooling idea, such as milling the crankshaft 
hearing seat bore, can improve production, espe 


cially on large engines. 


Exploring this new tooling idea further, it is 
found that the engine base is mounted on the 
machine table in a vertical position rather than 
horizontally. The crankshaft bore is now at right 
angles to the machine spindle. Through the use 
of a simple angular milling attachment on any 
standard type horizontal boring machine, it is 
possible to mill all bearing seats in a single work 
setting. This method of boring requires a milling 


cutter of the same diameter as the bore. 


Work is rapidly and accurately positioned in rela- 
tion to the cutter by engaging the machine feeds. 
As one bearing bore is finished, the machine table 
or column is moved to the second bore and so on 
until the entire boring operation is completed. 
Alignment of the bores in this case depends en- 


tirely upon the traversing accuracy of the machine. 
Required speeds and feeds are easily obtained. To 
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Fig. |. Above milling crankshaft bearing seat bores on 
a horizontal boring, drilling and milling machine. An 
angular milling attachment is used. 


Fig. Il. (left) Caps will be bolted in position and all 

crank bearings bored simultaneously. Expanding retract- 

ing type cutters are used. Stop block is bolted to end 
of engine block to activate cutters. 


Fig. Ill. (below) Boring cylinder liner seats with a 
special cutter head. Machine has adequate power to 
make machining cuts simultaneously. 


present the work to the cutter, the table feed is 
used on table and planer type machines, while col 
umn traverse is engaged to feed the cutter on 


floor type machines. 


Milling the crankshaft bearing bore as outlined 
has definite advantages. It is possible to turn or 
mill the bearing caps on another machine tool, 
and the accuracy of the overall operation is such 
that caps become interchangeable. As a result they 


do not have to be marked for subsequent assembly. 


In those instances where it is necessary to face 
mill bearing cheek pads, this machining operation 
can be easily accomplished in the same work set-up 
and using the same tooling arrangement. The 
milling cutter is quickly positioned by raising or 
lowering the machine headstock. Table or column 
feed is engaged for cut depth. For example, all 
right sides of pads are milled with the angular 
milling head in the correct position. When this 
operation is completed, the milling head is turned 


180° and the left sides of the pads are milled 


Ingenious tooling ideas are not limited to any 
single machining operation. This is clearly indi- 
cated by the procedure followed in boring cylin- 
der liner seats illustrated in Figure HI. With a 
special type boring head, seven individual machin- 
ing cuts are made in a single pass of the tool. 
These include rough and finish boring the lower 
liner seat and forming the oil ring gasket groove. 
The upper liner seat is rough and finish bored, 


counterbored and chamfered. 


An interesting comparison can be made in the 
floor-to-floor time required for this particular job. 
Only a single set-up is necessary to mount the 
eight cylinder block on the machine table; and this 
takes but one and a half to two hours. In the 
machining method previously followed on_ this 
job, two set-ups were required because of limited 


machine capacity. 


Now all eight upper and lower liner seats are 
finish machined in approximately two hours as 
compared to an original time of sixteen to seven- 
teen hours. Overall or floor-to-floor time has 
actually been reduced from two full working days 


to four hours. 


The simplicity with which this work is completed 
emphasizes the importance of taking full advan- 
tage of a horizontal boring machine's flexiiblity, 
as well as the numerous time-saving tools and 
attachments available to improve work quality and 


production output. 


In these brief examples, it has been shown that 
ingenious new tooling ideas for machining Diesel 
engine components are far from exhausted. Con- 
sider now how the open construction of horizontal 
boring machines offers short cuts to work handling 


methods. 


Many engine components present unusual hat 
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diing problems because ol their size, shape and 
7 =) i 


weight. In fact, the method of mounting such 


work on the machine may easily be the determin- 
ing factor in establishing the total manufacturing 
cost of that particular part. loo often, the engine 
builder is limited by the working capacity of a 
single purpose machine tool, and as a consequence 
must use several such machines to complete the 
required opt rations. Obviously, changing the work 
from one machine to another increases handling 


time and sharply raises production costs. 


simplily routing of work that Is large, 


Thus to 
clumsy and unwieldy, many Diese] manufacturers 
are turning more and more to “open construction” 
type metal working tools. ‘Vhe horizontal boring 
machine best typifies this class of equipment. 

In this machine there are no interfering columns, 


brackets. supports or overhead structures to hinder 


work set-up; the largest part designed (factory 
$pace permitting) can be extended in any plane 
regardless of its length, width or height. Open 
structure permits placing a frame, bed, block, 


manilold, base, crankshalt or even a complete 


engine on the machine. However, this should be 


considered only as a single step in the manufac- 
turing process. ‘The important point rests in the 
horizontal boring machine’s design, which makes 


it possible to Complete any type of set-up quickly. 


Th 


bilitics for conveniently mounting work for mill 


s machine 


oflers practically unlimited possi 
jng. boring, reaming, turning, facing and all simi- 
Jar machining operations. It is worthwhile now 
to observe how one engine builder places two 
blocks on a machine table to perform a series of 
milling Operations. Dual set-ups reduce handling 
time and permit unusual accuracy 


both blocks, for 


in machining 
it is unnecessary tu repeat the 


Bune cutter settine for each block. 


Another progressive method of work handling is 


shown in Fig. IV. ‘This large crankshaft, togethe 


Fig. IV. Box type parallels and holding fixture reduce set-up and 
machining time in milling crankshaft throws. Single set-up requires 


is mounted on box type 


with workholding fixture 
parallels which are securely bolted to the machine 
After the 


floor plates. crankshaft is mounted, it 


is then indexed in the holding fixture. Rotating 
the work rapidly presents the throw surfaces to 
the cutter for milling. ‘This method of handling, 
together with machining, makes it possible to mill 
all crankshaft throws in six to seven hours. 
A unigue set-up is illustrated in Figure V. This 
shows how a drilling operation is performed in a 
crankshaft coupling flange without removing the 
crank from the engine. ‘Thus, if specifications are 
suddenly changed, or a hole is forgotten in critical 
how the ‘horizontal boring 


work, it is apparent 


machine becomes an extremely valuable asset in 


the manufacturing plant 


\ third essential in the profitable production of 
Diesel engines is having a single machine capable 
of performing a broad range of work on different 
parts. The horizontal boring, drilling and milling 


° 
ig 


machine belongs in this classification. 


Adaptability of the horizontal boring machine for 


1g 
a variety of operations has already been indicated 
in the example discussed. However, the full work 
potential of this machine is often overlooked, for 
it is diflceult to immediately visualize all of the 
possible movements and combinations of move 


ments of work and tool 


Fundamentally, there are three characteristic feed 


motions—longitudinal, lateral and vertical \ 


fourth movement, rotative, is obtained with either 
a vertical or a horizontal rotary table. ¢ onsequent 
ly these movements and their combination permit 
a broad 


mrake 


range of machining possibilities which 


it practical to duplicate with one multipl 
purpose machine those operations ordinarily per 
formed on several single purpose tools. ‘The hori 
zontal boring machine will efficiently bore, drill, 
ream, tap, backbore, counterbore, face .turn, saw 


and form many production parts 


shaft 


25 minutes, crankshaft throws can be milled in 7 hours. 








Specifically, milling of Diesel engine components 


proves considerably more advantageous than plan 
ing or shaping from the standpoint of time saved 


and finish produced Also, without resetting the 


work, milling operations performed on this ma 


chine are readily followed by boring, drilling 


tapping, facing or anv similai operation or scries 


ol operations. Thus, when an engine block is 


placed on a rotary table, all four sides are rough 


and finish milled by indexing the table to position 


each side of the work After this work is com 


ple ted, cutters are 


quickly changed for drilling 
and tapping cover plate bolt holes, or for boring 


camshalt bearing holes. To assure complete accu 


racy in. these various operations machine scales 


and verniers are used to locate all dimensions and 


all hole Ss 


to spot 


It is recognized that indiivdual machining prob 


lems are sometimes morc complex than the ex 


umples of work already described. When unusual 


or complicated machining work arises because ol 
engine design or assembly requirements, there is 
usually a practical way to complete such work on 


the horizontal borine machine. In such cases, tume 


saving accessories and attachments are often em 


ployed Fhese include angular milling attach- 


ments that machine hard-to-reach surfaces: con- 


— , 1 
tinuous feed facing heads, that bore, turn, face 


and recess: over-arm type arbor supports, used 


extensively for multiple milling operations; dupli 
cating attachments for machining contours: and 


of course, the rotary tables which have already 
been mentioned. All add to the flexibility and 


productivity of the horizontal boring machine 


Only a lew of the progressive machining practices 
of several companies have been outlined. Perform 
ance facts have been selected to indicate the broad 
work machine tool 


When the 


range of a general purposé 


horizontal boring machine is not at 
work on the jobs shown, its productive time is 
profitably employed on run-of-the-shop machining 


Opcrations im ge neral servicy 


Fig. V. An unusual work set-up made in order to drill the crank- 
flange 


without disassembling the engine. Open machine 


structure permits work extension in any plane. 

























RECENT AND FUTURE 
IN DIESEL ENGINES’ 


By SAUL BELILOVE** 


am Diesel engine is, as our British friends 
call it, a compression ignition engine in contrast 
to the spark ignition engine which uses gasoline 
as fuel. The compression ignition engine has had 
an increasing demand since the date of its dis- 
covery back in the 1890's. At first its uses were 
confined to stationary applications, then expanded 
to marine applications. Later, with development 
of the engine to lower weight and size per horse- 
power, automotive and railroad engines became 
more popular. At the present time Diesels are 
being used for marine and stationary applications 
up as high as 10,000 hp. The railroad Diesel unit 
is supplanting the steam engine locomotive almost 
completely, and in the automotive field, the Diesel 
engine is becoming increasingly popular for all 
types of heavy duty road equipment. Probably 
the best indication of present Diesel popularity is 
the fact that the United States is now producing 
about 35 million hp. of Diesels per year compared 


with only about 2 million hp. only ten years ago. 


However, it is unfortunately true that the Diesel 
engine in America has continued to borrow its 
ideas from Europe. Almost every recent Diesel 
development in this country was absorbed from 
Europe where the basic research was done. In 
the Diesel field, just like many other fields, the 
United States has supplied the application rather 
than the research. Developments such as gas-oil 
operation, exhaust driven superchargers, opposed 
piston design, and many others, exceedingly im- 
portant to our present Diesel industry, are ex- 


amples of borrowed principles. 


Recent major trends in Diesel development are 
(1) higher speeds for all types of applications de- 
spite the fact that the top speed limit of Diesel 
engines has not changed particularly in the last 
10 years, (2) a huge increase in production and 
therefore a large decrease in relative first cost, and 
(3) design developments which have considerably 
increased the loading of engines very appreciably. 
Probably the greatest gain in the last decade has 
been made in loading increases. This applies both 
to 2 cycle engines where improved scavenging and 
greater supercharging have been the cause, and 
also in the 4 cycle engine where the exhaust turbo- 
charger has been of tremendous importance in 
engines greater than 400 hp. in size. 


* Talk presented at meeting of the Northern Cali- 
fornia Section of the Society of Automotive Engi- 
neers. 

** Engine Division, Enterprise Engine & Foundry 
Company, San Francisco, California. 
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Developments in Diesel engines can be broken 
down into two major categories. One is design 
and the other is application. First I would like 


to discuss developments in the field of design. 


One continuing conflict over the years has been 
the controversy between the two stroke cycle and 
the four stroke cycle. Abstractly, the two cycle 
engine appears the better, but engineers do not 
build Diesel engines in the air, so to speak. The 
four cycle engine has had many advantages which, 
coupled with the introduction of the exhaust gas 
turbocharger to four cycle engines a few years 
ago, has placed the four cycle engine in a superior 


position in an appreciable range of powers. 


Another way in which engine design development 
proceeds is with respect to speed. Although peak 
operating speeds have not increased in the last 
10 years—being a maximum of about 2000 rpm.— 
much headway has been made in increasing the 
reliability and decreasing the maintenance of en- 
gines running at speeds below the peak. Engines 
are being applied at higher revolutions per minute 
and greater piston speeds for the same uses than 
in times past. This has been a result of improve- 
ment in combustion and an improvement in 


materials generally. 


Maintenance, of course, is basically a design prob- 
lem. Thus, the same improvements which help 
to allow increased loading and increased speed, 
also help to decrease maintenance. For example, 
improvement in bearing materials, valve springs, 
connecting rod bolt materials, fuel injection parts, 
lubricating oils, all help decrease maintenance 
costs and improve engine reliability as well as 
allowing higher loads and speeds. We have also 
learned enough about engine operation to insist 
upon better operating conditions in order to de- 
crease maintenance. The use of filters—air, fuel, 
and lubricating oil—have contributed considerably 
to that end. Also, the use of higher jacket water 
temperatures has been of considerable assistance 
in assisting complete combustion and minimizing 


cylinder wear. 


Let us now take a look at efficiency. The most 
significant advantage of the Diesel engine lies in 
the fact that it is the most efficient heat engine 
known. In fact, the slow speed Diesel engine can 
actually achieve a thermal efficiency of 40%. The 
reason for this is simply its high expansion ratio 
which results from its cycle of operation, therefore 
allowing considerably greater efficiencies to be 
attained than from the relatively low expansion 
ratio gasoline engine. 
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for process steam or other purposes. It is of coun tained by 
clear that the relatively low temperatures availal uperchars 
from most exhaust gas and jacket water coolil}which abs 
systems are not particularly valuable to obta Joutput po 
mechanical work since we must go through a “ introc 


other ineflicient thermal conversion. But for spa¥velopment 


heating, for process steam and for other mi Pheat and \ 
cellaneous services, this heat has considerab! ithe super 
value. As a result, depending upon the way «# 

look upon the problem, we may consider that th |Not only 
overall utilization of the energy within the fu: hturbine to 


"Ko7 


can be as high as 75% in some plants. overlaps tl 
that fresh 
It is interesting to note a new development whi ¥chamber 
has recently arisen. This is the idea of raising th eases. Thi 
available heat in the jacket water cooling systet ¥age cylind 
by raising the temperature of the jacket wate! jonly allow 
Up to a few years ago any temperatures in thd 

jacket water of a Diesel engine above 125° F. wet 


, 


considered “dangerous.” But a few yeats ago te 


peratures up to 160° and even 180° F. becan§ 
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Ts fully acceptable. Now, the “Vapor Phase” idea is 
to use jacket water under pressure at tempera- 
tures as high as 230° and perhaps 250° F. One 
strange result is that many engines without any 
design change whatsoever, operate very well on 
these high jacket temperatures, and there seems 
to be no reason whatsoever why all engines, al- 
though some may perhaps require modification, 
cannot be operated at these high temperatures. 
thermal efficien: }’,turally, the availability of the heat in the 
that of increase jacket water system increases tremendously, and 
the result of i: there are certain improvements in engine mainte- 
y of the engit fiance as well. 
ed friction lo: 


sa result, for Recent developments have allowed us to increase 


two cycle supe }he average brake mean effective pressure of the 
higher therm Jyjesel engine from approximately 80 psi. in four 
ged counterpal! Fycle non-supercharged engines, to approximately 

120 psi. in four cycle, supercharged engines, a gain 
cy is to use m 


pf approximately 50%. This latter figure is being 


m a shift in ov Gytilized in countless applications today. For the 
ig the Diesel & $wocycle engine, continuous mean effective pres- 
erting the chem gures of over 80 psi. are being utilized compared 
cal energy in th Wvith the 60-70 psi. of the past. These figures are 
e production “Qoday’s established values. There is considerable 
ering the enti %yidence to indicate that considerably higher load- 
ay learn how (ngs for four cycle engines can be obtained, per- 
angement whid@haps as much as 20-25% additional, in the near 
ste as an integ’Muture. Indeed, for one application where peak 
ut. Thus, evellpower is required only intermittently, one engine 
the engine itsGnanufacturer rates his engine at 150 psi. brake 
40%, it is stilnean effective pressure. 

the jacket wat 


useful either !@Let us now look into the method of supercharging 


pressure boile@itself. Originally supercharging of engines was ob- 
s. It is of cow tained by independent or mechanically driven 
ratures availab/jsuperchargers of the positive displacement type, 
et water coolil Ewhich absorb an appreciable amount of the engine 
uable to obta Joutput power. However, some ten years ago there 
go through a 8 introduced in this country a new Swiss de- 
n. But for spajvelopment—the Buchi system—which utilizes the 
for other ms#heat and velocity of the exhaust gases for driving 
1as_considerabl¥the supercharger of four cycle engines. 
pon the way WF 
onsider that th§Not only does this Buchi system use an exhaust 
within the fu'}turbine to drive a supercharging blower, but also 
lants. overlaps the intake and exhaust valve openings so 
that fresh air is forced through the combustion 
elopment whic ¥chamber to drive out the residual hot exhaust 
ea of raising th ¥gases. This process considerably reduces the aver- 
r cooling syste tage cylinder temperatures. The Buchi system not 
he jacket wate! jonly allows loadings to increase by approximately 
peratures in th} 
ove 125° F. wei -- ——— - 
w years ago teil 
180° F. beca pe 
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FUEL CONSUMPTION 


LOS PER GAARE HORSE POWER PER HOUR 


TOTAL FEASIBLE 
ENERGY OUTPUT 


50°, 


> with little increase in cost, weight, and size, 


but also has decreased fuel consumption, particu 


larly at partial loads. 


The 2 cycle engine is susceptible to exhaust super- 
charging also, but this has not yet been done in 
this country, although European concerns have 


been successful with this development. 


A further new development which is very recent 
includes even higher supercharging pressures than 
used by the Buchi system. Actually the super- 
charging pressures used with the Buchi system are 
rarely more than 6 psi. With this new system, 
however, there is used even higher charging pres 
sures--up to 15 psi.—which make available a great- 
er weight of oxygen so that a greater quantity 
of fuel can be burned. Two problems result: The 
first is a large increase in peak pressures. The 
second problem is that of heat dissipation and 
increased engine resistance that is required. For 
these reasons, the maximum continuous loading 
with this system is not appreciably above that with 
the Buchi system—except that higher peak loadings 


for a short time are obtainable. 


Loading Limits 

Well then, what is the limit to Diesel engine load- 
ing, Unfortunately, there is no single one. But 
I can tell you present thinking about the factors 
which tend to limit engine loading. One factor is 
smoke. Smoke tells us that the fuel we are inject- 
ing is not all being: burned—which fact is, of 
course, unfavorable for many reasons. But with 
supercharging, we have so far been able to get 
enough air into the engine to keep away from 


smoke formation. 


Another way of limiting engine loading is by 
measuring the carbon dioxide in the exhaust. 
Another method is to measure exhaust tempera- 
ture, that is the average temperature of the exhaust 
gases leaving the cylinder. This criterion, too, is 
of some value, but is of doubtful significance in 


two cycle and four cycle supercharged engines. 


What we are faced with is the problem of how 
much heat we can liberate in a given cylinder in 
a given time without running beyond the limita- 
tion where the pistons will operate satisfactorily. 
It is this temperature problem that is the present 


barrier. In this connection, recent developments 
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have been of assistance in increasing the heat 


resistance of the engine. One major factor is the 
development of heavy duty lubricating oils which 
keep carbon contaminants dispersed in the lubri 
cating oil. A second major factor is the use of oil 
cooled pistons which help to dissipate the heat 
which is radiated and conducted from the com 


bustion gases into the piston. 


Other important improvements are piston rings 
which are now often chrome plated, chrome plat- 
ing of cylinder liners, and aircraft type alloyed 
exhaust valves. It has been these developments 
that have allowed engine loadings to be continu 
ously increased. 

There have been some interesting suggestions re- 
garding decreasing the heat load. Calculations 
show clearly that the intake air temperature is a 
major factor in the average gas temperature of the 
cycle. Even with the conventional Buchi system, 
the use of a simple cooler will decrease intake 
air temperature sufficiently to allow loadings to 
increase appreciably, perhaps as much as 20 to 
30°, in addition to the standard increase of the 
Buchi svstem. Thus, the total increase in loadings 
over a non-supercharged engine can be as much 
as approximately 75%. Moreover, for high pres- 
sure supercharging, the heat generated in com- 
pressing the intake air in the supercharger becomes 
in the Buchi system, and the 


even greater than 


use of an intercooler is even more desirable. 

In general, heat engines offer thermal efficiencies 
which are proportional to the range of tempera- 
tures through which they operate, The higher the 
peak temperature, therefore, the higher the ther- 
mal efficiency. The advantage of the reciprecating 
engine is that the peak temperature occurs for 
only a small fraction of the operating cycle during 
that time when the piston is at its innermost 
position. Lower temperatures prevail during the 
rest of the cycle. As a result, reciprocating engines 


can and do obtain high efficiencies, 


In contrast, we may consider the steam or gas 
turbine where many of the working parts are sub- 
jected to the peak operating temperatures, con- 
tinuously during the cycle. As a result, peak tem- 
peratures for turbine type equipment are strictly 
limited although the possible exhaust tempera- 
tures are considerably lower than those that are 


obtainable with the reciprocating type engine. 


A “marriage” between the two, therefore, seems 
particularly advantageous. With a system of this 
Diesel 


geared to the output, working shaft, or the Diesel 


kind both the and the turbine can be 
might be used purely as a compressor and feeder 
of high temperature gas to the turbine, with the 
turbine putting forth all of the mechanical work. 
It appears that arrangements of this kind, because 
they more greatly utilize the heat available in the 
exhaust offer thermal efficiencies be- 


gases, can 


tween 40 and 50°;. 


“> 
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And now please turn to page 





SINCLAIR GASCON Oli 


By reason of basic characteristics of the crude and built-in qualities Gascon on has 
usual ability to keep engine interiors clean and also to clear away accumulated deposit 





Oils that permit hard carbon to accumulate cause stuck rings an! 
clogged parts, necessitating engine tear down...adding to main) 
tenance expense and forcing loss of operating time. Reports repeated) | 
received from users of GASCON over the years show that carbon de! 
posits are kept down with resulting low maintenance costs. May “s 
advise on application of GASCON OILS to your lubrication problems | 


FOR 
SINCLAIR 
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DIESELS MODERNIZE 80-YEAR. 
OLD FERRY SERVICE 


By KENNETH E. KEEN! 


lowed the trends of transportation. First they 1 
placed a treadmill-operated ferry with a stear 
plant. Finally, in May, 1947, the present owner 
Oliver and Henry Kottmyer, turned to the mos 
modern type of power to propel their presen 


boat, Boone Number 7. 


A Cummins Diesel engine was installed in tl 
boat to drive a 75 kw. Crocker-Wheeler 220 vo 
DC generator. The generator turning at 120) 
rpm., supplies power to two 25 hp. Crocker-Wheel 
er motors which turn at 750 rpm. Each of 

electric motors turns a side paddle wheel throug! 


a Falk 7HA herringbone reduction gear with 


6 tye oe GB ud ons 
i o_o 9" oe . ratio of 7.5:1. By means of sprockets and chains 
—_ 





the speed is reduced to 40 rpm. at the paddk 


: Fy 
Vetere 4 | 
_ wheels, giving an 18 knot speed. 


The Cummins Diesel engine replaced a 50 hy 





- et 
The Anderson Ferry, “Boone No, 7," was recently modernized with a Cummins Diesel. 
This ferry service at Constance, Kentucky has been operated by the Kottmyer family 
for 83 years. 

non-condensing steam engine, which had coms 


from the present ferry’s wooden-hulled predecesso 


| Boone Number 6. When Boone Number 7 wx 
N 1864, while the Civil War was in progress, owners have a completely modern boat. Uhe built at Covington, Ky., in July, 1937, it was 
a stage coach operator named Charles Kottmyer Anderson Ferry, as it carries passengers and auto- first steel-hull ferry boat on the Ohio. The paddle 
purchased the Anderson Ferry, which plied the mobiles across the broad Ohio at Constance, Ky., of this double-end, side-wheel ferry are 16 inche 
Ohio River almost within sight of the growing now is powered with a recently installed Cummins wide by 78 inches in length. Eleven paddles ar 
city of Cincinnati. Kottmyer drove his team of Diesel-electric plant. Instead of a two-horsepowei mounted on each of the two eight-foot wheels. 
horses onto the ferry and placed them on the operation, the ferry now derives its power from 

treadmills which drove the ferry'’s paddle wheels. an engine capable of producing 150 hp. rhe Kottmyer brothers operate Boone Number ' 


seven days a week from 6 a.m. to 9 p.m., making 


Foday, Charles Kottmyers’ great-grandsons are In the years since Charles Kottmyer purchased the upwards of 50 trips per day. The Cummins Dies 
still operating the Anderson Ferry. But today’s ferry from George Anderson, the family has fol- uses approximately 150 gallons of fuel oil pe 
| week, operating 15 hours a day. Weighing 
| tons and carrying eight automobiles per wij 


Boone Number 7 maintains an average speed 
| 
, / between 18 and 20 knots. 
One of a long line of Anderson Ferries, the Boone No. 4 plied the Ohio River from 
1884 to 1889. Steam powered she could do |0 knots. 


Oliver Kottmyer points to the fact that the Cu 


mins Diesel enables the ferry to make more trip: 
than the steam engine which it replaced. “Thi 
Cummins Diesel-electric set-up has cut our engin 
operating time in half,” he says. “We are ave 
* aging three and one-half minutes for each trip 


now because we can pick up speed so rapidly 


Installation of the Cummins Diesel also mad 
possible a three-inch reduction in the draft of thet 
ferry boat, the Kottmyer brothers report. From 
horse-operated tread-mills in 1864 to a Diesel auto 
mobile ferry, the Kottmyer family has spanned 


the entire range of river transportation. 


‘t. Location of the Greater Cincinnati Airport onl 


one and one-half miles from their landing gives 


promise of increased business for their moder 


Ohio River ferry 
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VERY OFTEN a single industrial lubrication prob- 
lem in your plant, if allowed to run unchecked, can 
set off a whole chain of costly production hold-ups. 

Rust or corrosion, for example, frequently unno- 
ticed in its insidious early stages, may soon affect 
a vital piece of equipment or machine. Then, sud- 
denly, an entire production line is thrown out of 
balance. 

Furnishing expert counsel and advice on 





dations for exactly the right grade of oils, greases, 
solvents or other petroleum products to meet your 
individual needs are based upon a sound, intelli- 
gent “situation analysis” made on the spot and 
backed by experience. 

Moreover, behind the recommendations of a 
Cities Service lubrication engineer is the solid back- 
ground of accompany whose roots go back almost to 

the beginnings of the petroleum industry. 


rust and corrosion problems is only one of CITIES Why not let a Cities Service lubrication 
the many ways Cities Service lubrication engineer do your “worrying” on all your 
engineers can help you. These cost-con- industrial lubrication problems. Phone, 
scious, production-minded experts are wire or write Cities Service, Sixty Wall 
“professional worriers.” Their recommen- SERVICE Tower, New York 5,N.Y. Room 2. 


CITIES SERVICE Means GREAT Service 


ALL THE WAY FROM THE REFINERY TO YOUR PLANT 
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NEW CATERPILLAR DIESEL 


Far left, Individual fuel injection pump 
for D-311 Caterpillar Diesel, Cam- 
operated pump is controlled by gear 
linkage to engine governor. 


Left, New Spring-loaded, pressure op- 
erated fuel injection valve with single 
orfice nozzle. Mechanism is calibrated at 
factory. 


Below, Cutaway drawing of new piston 
—Composite construction includes alum- 
inum alloy body with iron band for top 
ring groove. 





a | 
rr AR ‘Tractor Company has int 


duced a new Diesel engine, the four-cylind 
“Caterpillar” Diesel D311. Embodying the result 
of several years of research in design changes an 
improved materials, the new engine offers a marke 
power increase to uscrs, without increase in siz 


or weight over the D3400 engine which it replaces 


Engineering and manufacturing refinements i 
the new engine give it a maximum output of 4 
hp. with radiator fan and full equipment. ‘Tl 
D311 is a four-stroke cycle design with a bore an 
stroke of 4 in. x 5 in. New manifold and exhaus 
and inlet passages are streamlined for smoot 


passage of exhaust gas and inlet air. 


Vhe fuel injection valves are of new and simp! 
fied design. Gear-type transfer pump supplies fue 
through replaceable absorbent filters to individu: 
fuel injection pumps. These pumps deliver fuc 
under pressure to single orifice fuel injectior 
valves. The pressure-operated spray valve mechat 
ism is completely calibrated at the factors and j 
enclosed in a metal capsule which is interchang¢ 
able as a unit. The system is designed for optimw 
performance over a wide speed range and hi 
good characteristics at low idle speed as well : 


maximum performance at full load speed 


The oil cooled pistons are of a composite cot 
struction; aluminum alloy body and head with 
cast iron band for the top ring groove. The to 
piston ring is hard chrome plated, a design featw 
which greatly increases ring and liner life. Pistor 
are held within close weight limits. Connecting 
rods are machined on the outer sides of the shank 
for accurate, uniform weight and are careful 


selected to close weight limits. 


\ new oil pressure control system assures a_ hig 
oil pressure at the bearings wher starting, eve 
in extreme cold weather. .\ pressure control tul 
from the center main bearing to a plunger-typ 
valve on the oil pump intake allows the oil pre 
sure to be automatically regulated by the pressui 
actually within the main bearing. With this sv 
tem, a high pressure, limited to 90 lbs. per sq. it 
by a safety valve, is immediately available to pus 
cold oil to the bearings. As soon as the flow t 
the bearing is established, the oil pump intak« 

automatically throttled and oil pressure is mail 
tained thereafter at 30-35 Ibs. per sq. in. This 
system is a marked improvement over the conven 
tional pressure control valve which circulates th 
excess capacity of thi pump under pressure into 


the sump of the oil pan. 


Ihe engine is equipped with new solid aluminum 
alloy main and connecting rod bearings. Being 
of onc piece, the bearings avoid the hazards of 
bonding the bearing metal to a backing shell 
A new governor, accurate and quick acting, has 
anti-friction bearings throughout. The inertia of 
the moving parts is reduced by connecting the 


governor linkage directly to the fuel pump rack 
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HONAN-CRANE 
OIL PURIFIERS 


@ The advantages of Honan- 
Crane Oil Purifiers in diesel engine 
operation are simply those of con- 
tinuous operation on clean oil. 


By actual records, compiled by users, Honan-Crane 
Purifiers, without exception have increased engine hours 
per maintenance dollar and improved engine efficiency 
per operating dollar—by any standards—in any com- 
parison. 


Actual proof of the efficiency of Honan-Crane Oil Puri- 
fiers is contained in the data gathered by Polymer 
Corporation, Ltd., Sarnia, On- 
tario, Canada, operators of thirty- 
eight 400 and 800 horsepower 
engines. We will send you the 
Polymer Story. Just fill out and mail 
the coupon. 
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Please send me the ‘Polymer Story of 
Oil Purification Benefits."’ 


NAME = ‘i _— CO ————— 
ADDRESS — — a a 
COMPANY —— a inmate 


CITY AND STATE 


HONAN-CRANE CORPORATION 


202 Indianapolis Ave., Lebanon, Indiana 


“" HOUDAILLE-HERSHEY CORPORATION 
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Dr. Lucke Honored by A.S.M.E. 

AT its sixty-eighth annual meeting, held in At 
lantic City December 1-5, 1947, the American 
Society of Mechanical Engineers awarded to Dy 
Charles E. Lucke a well-earned honorary scro| 


bearing the following citation: 


* * * 


The American Society of Mechanical Engineers 
Oil and Gas Power Division, Honors Chark 
Edward Lucke, fellow, for his pioneering part ir 
initiating the Professional Division idea, whic 
has been so fruitful to the Society’s growth an 
progress, and in founding the first of these no 
known as the Oil and Gas Power Division, whic! 


held its initial meeting February 11, 1908. 


Signed—Eugene W. O'Brien, President, America: 
Society of Mechanical Engineers; C. E. Davies 
Secretary, American Society of Mechanical Eng 
neers; Lee Schneitter, Chairman, Oil and Gas 
Power Division. Dated: Dec. 1, 1947. 


Marine Industry on Parade 

LATEST progress report of the Third Nationa 
Marine Exposition which will be held under the 
sponsorship of The Propeller Club of the United 
States in Grand Central Palace, New York, the 
week of May 17-22, includes the names of mam 
leading steamship and shipbuilding companies 
manufacturers of electronic apparatus and marine 
equipment who will take advantage of this oppor. 
tunity to demonstrate the part they are playing 
in the operation of the new American Merchant 


Marine. 


In sponsoring the National Marine Exposition 
The Propeller Club is rendering a valuable service 
to the industry in providing the medium by which 
manufacturers may display their products and 
others may demonstrate the services they are pre 
pared to offer not only for the construction of 
ships but for the continued maintenance of a 
merchant fleet in keeping with the United States 
position among the world’s maritime nations. The 
general public will be admitted to the Exposition 
free of charge between 2:00 P.M. and closing time 
each day during the week; prior to 2:00 o'clock 
admittance will be by invitation only. 


The program for the week's activities is now being | 


developed by the Propeller Club. Leading asso 
ciations in the industry will be invited to partici- 
pate, and a large space has been reserved which 
will be used as headquarters at the Exposition for 
these associations’ members and guests. 


Roger E. Montgomery, President and General 
Manager of National Marine Expositions, Inc., 
which is managing the Exposition has released a 
partial list of Exhibitors, totalling some 50, repre: 
senting all phases of the marine industry. 
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There’s a Symbol 
of Great Service behind it 


When you buy a General Motors Series 71 Diesel 
you get more than efficient, economical power. 
You get more than an engine designed so well 
that it is smooth, powerful and easy to tend to. 
You get an engine that goes dependably on through 
years and years of useful life. 


With this engine you get the integrity and back- 
ground of a strong organization and all that this 
means in good service and ready availability of 
replacement parts. 


Spread across the country—never far away from 


DETROIT DIESEL ENGINE DIVISION 


DETROIT 28, MICH. @ { LINGLE ENGINES. Up re 200% 8 


id 
coc «Ss 


MULTIPLE Unis .. 


GENERAL MOT 





DIESEL BRAWN WITHOUT THE BULK 


GM Diesel owners—are GM Series 71 Diesel 
distributors, dealers and service men all ready to 
answer a call and see that every engine gives its 
best. They have the tools, the know-how and a 
real interest in keeping your engine dependably 
on the job without interruption. 


Think it over. A great measure of your complete 
satisfaction with an engine rests with its mainie- 
nance in operation. We in the Detroit Diesel 
Engine Division have one service aim—to live 
right up to the standards set by General Motors. 








DIESEL 
POWER 
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Marine Diesel Standards 
Committees Meet 


YALUABLI counsel and guidance was recently 


given to the editorial committee of engineers 


which is writing the book, “Marine Diesel Stand- 
ard Practices.”” “Those who gave the editors their 


constructive criticisms of the material thus far 


compiled, were seven members of the Society ol 
Naval 


were Charles MacPherson, senior engineer surveyor, 


Architects and Marine Engineers. ‘They 


Lloyds Register of Shipping; A. S. Thaeler, as- 


sistant chief engineer, Federal Shipbuilding & 
Dry Dock Co.; Jorgen S. Nicisen, Diesel engineer, 
Shipbuilding Division, Bethlehem Stecl Co.; Hugo 


Haas, Diesel engine section, U. S. Navy, Bureau 


of Ships; Dwight Simpson, naval architect, John 


G. Alden; A. R. Gatewood, chief engineering sur- 


150-1440 H.P. 
100-1000 KW 





veyor, American Bureau of Shipping, and Eads 


Johnson, naval architect. 





Left to right, rear row: C. MacPherson, J. G. Earle, 

E. L. Dahlund, H. T. Hill, J. L. Ostberg, A. S. Thaeler, 

F. K. Baldwin. Left to right, front row: J. S. Nielsen, 

D. Simpson, E. Frederick, Chairman, W. B. Moore, and 
H. Haas. 


The editors are drawn from the membership ol 


the Diesel Engine Manufacturers Association. 


They are Edmund Frederick, Chairman, assistant 


BUCKEYE 


DIESELS 


PAY! 











BUCKEYE POWER = EXTRA PROFITS 


Today's narrowed profit margins make low cost power more important than ever 
before as a logical source of extra profits. Ever since 1908 — in thousands of 
stationary and marine installations — owners and operators have learned that 
the name “Buckeye” on an engine means ECONOMICAL POWER. 


Buckeye owners will tell you that their savings in power cost represent a worth- 
while profit that was formerly labeled "Operating Expense." 


BUCKEYE ECONOMY and DEPENDABILITY 


Every feature of Buckeye design and construction has been developed to bring 
the highest standards of dependability and economy to users of Diesel power. 
For example, Buckeye valve areas are larger because there are no valve cages. 
This increases combustion efficiency by providing faster air flow and quicker 
expulsion of gases. Crankshaft and connecting rod bearings are reversible, shell- 
type, silver alloy — made by an exclusive Buckeye process — and will last, with 
proper care, for the life of the engine. These and many other features are respon- 
sible for the low cost, dependable operation of Buckeye Diesels. 


Buckeye engines are appreciated most where the > 
going is tough . . . the service twenty-four hours a ; F 


day ... and a low cost source of dependable power 


is required. 


S pare 


obligation—no cost. 





“Be Profit-Wise 
foe ete BBD U-1-1-) 6b 4-1 
with Buckeyes” 
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Our engineering staff is always at your service. No 
Just write. 


| THE BUCKEYE MACHINE CO. 


LiMA.w.sc-e- ++ - OHIO 


Builders 
Since 1908 





chief engineer, Cooper-Bessemer Corp.; John G 
Earle, special representative, Nordberg Mfg. Co 
Ervin L. Dahlund, assistant director of engineer 
ing, Fairbanks, Morse & Co.; John L. Ostborg 
chief designing engineer, National Supply Co 
Paul Shirley, consulting engineer, Hooven, Owens 
Rentschler Div., Lima-Hamilton Corp.; Wesley B 
Moore, Manager, marine engine division, Wort! 
ington Pump & Machinery Corp., and Roy A 
engineer, Enterprise Engine { 


Hundley, chief 


Foundry Co. 


Nev 
Hotel, it 


At the 


Astoria book 


was announced that the 


would be off the press next March. The price is 


to be $5.00. 


Bellows Appoints A. S. Terry 
Sales Manager 


A, S. TERRY of Grand Haven, Michigan, ha 


been appointed sales manager of The Bellow 
Company, Akron, Ohio, manufacturers of Bellow 
Air Motors Devices. The 


Bellows 


“Controlled-Air” 
made by L. F. R. 


and 
appointment was 


President. 





A. S. Terry 


Mr. Terry was formerly head of the Detroit dis 


trict office for Bellows. 


New Catalog on 

Herringhone-Gear Reducers 
MEANY new sizes and types of enclosed herring 
bone gear units for speed reducing and _ spec 
increasing service, are detailed and described i! 
a new Book No. 1819 of 68 pages, recently con 
pleted by Link-Belt Company and now availab! 


for distribution. 


A copy of new Book No. 1819 will be forwarded 
promptly on receipt of request, which may Dé 
addressed to Link-Belt Company, 2045 W. Hunt 
ing Park Ave., Philadelphia 40, or other office ©! 


the company. 


DIESEL PROGRESS 


York meeting, held in the Waldorf 
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Recent and Future Developments 
in Diesel Engines 


Continued from page 63 

The first and basic reason for Diesel popularity 

is the extremely high efficiency and simplicity of 
Diesel engine compared with other types of 

P me movers. 


\ second reason has been the improvement in the 


Diesel engine itself. Due to improvements in 
mechanical design and lubricating oil, high speeds 
resulting in lighter and cheaper engines became 
available. 

look relative 


efficiencies of the Diesel and other types of prime 


Let us now more carefully at the 


movers. (See Figure 4). It is to be noted that com- 
pared to all, the Diesel is far and away the most 


efficient. 


Fuel Costs and Supplies 


It is important to note, however, that superior 


efficiency is not the sole determinant of fuel costs 
in operation. Another factor is certainly the cost 


of the fuel per unit. Thus, in some instances, coal 


is sufficiently economical so that almost irrespective 
of superior Diesel efficiency, the use of coal in 
the steam boiler gives lower fuel cost than a Diesel 


The 


it was and still 


burning relatively high priced oil. same 


effect holds true elsewhere, and 
is the lower cost per gallon of Diesel oil compared 
to gasoline that is an important factor in the use 
of many Diesel engines rather than gasoline en- 
fuel 


many influential forces in this country have 


gines. Because of the importance of costs, 
urged 
fuel 


Diesel 


strongly that lower grade, lower cost 


oils be given greater emphasis for the 


engine. 


rhe petroleum situation is of great significance to 
the Diesel engine, and Diesel oil costs have in- 
creased considerably in the last year. For petrole- 


um technology has reached the stage where oil is 


not simply gasoline or Diesel oil or residual oil. 





) market demand. 


b bee: 


| Tae , 
ifon btaining new sources of soil. 





We now can convert these oils as we see fit to suit 
Thus, whereas in the past Diesel 
oils had been considered the by-product of gaso- 
lines, it is now beginning to be considered a part- 
ner so far as end use is concerned, and its cost has 


been increased in accordance with its importance. 


Recently, for security reasons, our government has 


sufficiently concerned about the scarcity of 


}petroleum to experiment with two new processes 


One of these is 


the process of obtaining oil from shale; in the 


stat: of Utah a pilot plant has successfully ob- 
tained petroleum oil from shale deposits which 
are “normous in extent. Although this probably 
mea is that costs will be slightly increased, it should 
not be very great and we are in any event assured 
of a continued oil supply. 

the Diesel indus- 


A sienificant indication of how 


try has kept its eyes open is an outstanding new 
JAN 


ARY 1948 


development—the combination gas-oil engine. 


Detroit Diesel Develops 
Mobile Service Units 


With this engine we can burn natural gas on the 
Diesel 


cycle while using only a small amount of oil, 10% 


cycle attaining the full efficiency of this 


less, for pilot ignition. 


rhis development has become extremely popular 
within the last year throughout the Middle West 


where natural gas from Midcontinent oil fields is 


available, and in engines used in the oil fields 


themselves. 
With the use of natural gas, the savings are actual- 


ly enormous compared to fuel oil, and, in fact, 





can halve the fuel cost during the course of a year, 


when the fuel cost is perhaps 75% of direct oper 
G-M Service truck is equipped with necessary tools and 


ating cost. 
parts for field repair work on Series 71 Diesel engines. 














@ Do your batteries need recharging often? 


Do you have to limit the use of accessories, 
especially at slow speeds, to safeguard batteries? 


Do you hesitate to add accessories for fear 
















ALTERNATOR 


WEIGHT... 2... eeues 31 Pounds 
RATING . . 14 Volts— 100 Amperes 


of overtaxing batteries? 


Answer yes to any one of these questions and 
our suggestion to you is just this: Install the 
new kind of generating system—install the 
higher-output A-c. system perfected exclusively 
by Leece-Neville. Do this and you can answer 
no to all three questions. Do this and you 
can save real money on battery main- 
tenance and longer battery life. 


3-ELEMENT 


VOLTAGE REGULATOR 
WEIGHT .... 
RATING .. 


4°, Pounds 
14 Volts— 100 Amperes 


You can specify this more powerful 
generating system for new trucks, 
busses and other vehicles—or 

you can install it easily on your 
present equipment. Right now, 
let us send you more 








complete information. sania weipncninene™ om 
eccceccceos ° 'o 
The Leece-Neville Company, RATING . . 14 Volts—100 Amperes 





Cleveland 14, Ohio 


system, utilizing same Alternator as 
shown above, is rated at 60 amperes. 
COMING— an volt system rated ot 


Similar 3-unit system for 6-volt service 

weighs 41 pounds, rating 60 amperes— 

420 watts. For 12-volt service, another 
0 amperes. 
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COUPLINGS 


Engineered to stand up on 
the toughest jobs, Thomas 
Flexible Couplings do not 
depend on springs, gears, 
rubber or grids to drive. All 
power is transmitted by di- 
rect pull. 





‘fg Thestandard 
Ja line of Thomas 
if) Couplings meets 
¥) practically all 
requirements. 
But if unusual 
conditions exist 
| we are equipped 
to engineer and 
i build special 
couplings. 











PATENTED 
FLEXIBLE 
DISCS 


THE THOMAS PRINCIPLE 
GUARANTEES PERFECT 
BALANCE UNDER ALL CON- 
DITIONS OF MISALIGNMENT 


Write for New Engineering Catalog 


THOMAS FLEXIBLE 


ele] ti Jai, ich eek 


WARREN, PENNSYLVANIA 









Electro-Motive Organization 
Changes 

N, ©. DEZENDORF, Director of Sales and Serv- 
ice, Electro-Motive Division of General Motors, 
recently announced the following organization 


changes. 





R. L. Terrell 


R. L. Terrell, formerly District Sales Manager at 
Washington, D. C., is appointed General Parts 


Manager with headquarters at La Grange, IIl. 





W. D. Davis 
g 


W. D. Davis, formerly Parts Manager, is appointed 
to head a newly created Service Repair Depart- 
ment including five Branch Repair Shops, with 


headquarters at La Grange. 


Christensen Heads Burmeister and 
Wain Subsidiary Corporation in U.S. 
JPOUL A. CHRISTENSEN was recently named 
as President of the newly formed Burmeister & 
Wain American Corporation. The new corpora- 
tion is a subsidiary of Burmeister & Wain, Ltd., 
of Copenhagen, Denmark. Christensen was for- 
merly consultant for Burmeister and Wain. The 
address of the new corporation will be the same 
as that used by Mr. Christensen formerly—35 West 
53rd St., New York 19, New York. 


Moore Named by 
Crocker-Wheeler 





P. J. Moore 


(ROCKER-WHEELER Electric Manufacturing 


Company of Ampere, N. J., a division of Joshua | 


Hendy Corporation, has announced the appoint. 
ment of Paul J. Moore to the newly created posi- 
tion of Director of Sales and Engineering. 


Air-Maze Names Paullin 





E. M. Paullin 


THE Air-Maze Corporation recently announced 
the appointment of Edward M. Paullin as factory 
representative in charge of its Buffalo office, 28 
Church Street. He will handle the firm’s accounts 
in the State of New York with the exception of 
New York City, Long Island and Westchester 


County. 


Auto-Lite Expands Diesel 
Equipment Facilities 

ID‘ ESEL equipment for both trucks and special 
industrial units is being supplied in quantity by 
The Electric Auto-Lite Company, large inde- 
pendent manufacturer of automotive electrical 
equipment. In addition Auto-Lite also is manu- 
facturing special Diesel equipment for locomotives 


and marine engines. 
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Keel Laid for “Harry Truman” 
Tewbeat 


} HE keel of the towboat for the Federal Barge 


Lines integrated tow Harry Truman was laid at 
4vondale Marine Ways, Inc., on the New Orleans 


River front recently. It was designed by Captain 


\. C. Ingersall, president of Federal Barge Lines. 


It is driven by two 1600 horsepower General 
Motors Diesel engines connected through a reduc- 
tion gear to twin propellers. The equipment 
installed is of the latest design. 


Contra-Guide Rudders were installed on River 


Goldschmidt 


» equipment for the first time. The propellers were 





designed by Professor Baier of the University of 
Michigan. The new integrated tow, designed to 
be operated as a unit, consists of two bow pieces, 
five barges, and the tow boat. Total length of the 
integral unit is 1200 feet. It is the latest word in 
river equipment. James H. Bull, president of 
Avondale stated that the towboat will be delivered 


some time in April, 1948. 


Bailey Schools Has 
New Director 


f ”~ 


= 





Lee C. Morris 


JN line with expanding operations at The Bailey 
Technical Schools C. W. Bailey, President, recently 
announced the appointment of Lee C. Morris as 
Director of Education for the several schools. 
Morris is already serving in his new capacity at 
The Bailey Schools which are located at 1651 S. 
Grand Blvd., St. Louis. 


Descriptive Dyson Folder 


A 4-PAGE folder on Large Forged Nuts, starting 
at three inches and used for large construction 


and for heavy machinery and equipment, has re- 


| cently been published. This bulletin describes the 


types of nuts fabricated, which include the stand- 
ard varieties as well as the unusual types of nuts 


to blueprint, heat treated and machined as desired. 


‘ 


Available upon request from the manufacturer, 
Jos. Dyson & Sons, Inc., 5125 St. Clair Ave., Cleve- 
land 14, Ohio. 
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New Ninth Edition of “Results 
Of Publicly-Owned 
Electric Systems” 


THIS volume of about 400 pages gives a record 
of the new rates, earnings, production, consumers, 
operating expenses, free services, taxes paid and 
other operation statistics of over 600 cities of popu- 
lation 2500 and upward. The record shows Diesel, 


Steam and Hydro plants. 


A free copy goes to every city owning its electric 
utility and where that city has furnished its rates 
and operating data. To all others the charge is 


$10.00 per copy prepaid. Orders now are being 





Burns & McDonnell 
Box 


received by the Publishers, 


Engineering Company, 95th and Troost, 


7088, Kansas City, Missouri. 


Order Your Copy of the 1947 
DIESEL ENGINE CATALOG now. 
Thoroughly revised — more com- 
plete — indispensable. Convenient 
order coupon on Page 77 this 
issue. Mail it today. 

















An accident completely wrecked 
the front section of a 6-LRO 
Waukesha engine. A good sec- 
tion was cut from a scrapped 
engine and the two sections 
METALOCKED together. This view 
shows the new section ready 


for mounting. 


Both sections were bolted to 
the base and the crank and 
cam shafts checked for proper 
alignment. The sections were 
secured at all contact points 
with METALOCKS and METALACE. 
MASTERLOCKS were inlaid in 








the frame flanges to add to the 


strength of the repair. 





36-15 48th AVE. 
TELEPHONE STillwell 6-0330 





WRITE TO METALOCK FOR FREE CATALOG 


METALOGK CASTING REPAIR SERVICE, INC. 


LICENSED AGENTS IN PRINCIPAL CITIES 


Cable Address: "METLOKCAST NEW YORK" 



























LONG ISLAND CITY |, NEW YORK 
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822 DIFFERENT MODELS 


The Products of 53 Engine Manufacturers. Each engine description is comp 
accurate — checked and double-checked by the Manufacturer himself. Illu 
include full-page engine views, lube and fuel system diagrams, also cooling 






many traced in color. 


But that is just the Diesel engine section. The Catalog also includes an a 
section carrying valuable information on the various Fuel Injection Systems, 


Chain Drives, Turbo-chargers, Blowers, Magnetic Couplings, all fully descrit 


0) F T i f profusely illustrated. 


53 DIESEL ENGINE MANUFACTURERS BUILDIN 
822 MODELS : 














American Locomotive Company Ingersoll Rand Company 
Anderson Diesel Engine Company International Harvester Company 
Atlas Imperial Diesel Engine Company Kahlenberg Brothers Company 
Baldwin Locomotive Works Kermath Manufacturing Company 
Buckeye Machine Company P ‘ 
The Buda Company -athrop Engine Company 
Burmeister & Wain cree he ody ggg 
a Caterpillar Tractor Company Lorimer Diesel Engine Company 
Chicago Pneumatic Tool Company Mack Mfa. C R 
' Clark Brothers Company Mur h Or, — 
i Consolidated Diesel Electric Corporation oe oe mpany 
. Climax Engineering Company National Supply Company 
Continental Motors Corporation Division) 
Cooper-Bessemer Corporation Nordberg Manu 
Cummins Engine Company ~~ 4 
i Enterprise Engine & Foundry Company . : 
Fairbanks, Morse & Co. nak ¢ 
Fulton Iron Works Company TRS 
: General Machinery Corp. (Hooven, Owsii 
; Rentschler Division) esi Oy ee oa j 






General Motors Corporati 
Cleveland Die 7 : 
Detroit Dj ; 
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Iso cooling sys 


pike mele section le devoted to deveriptions, Mustre- 
tions and specifications of all the engines manu- 
actured in this Country. 


large section carries complete illustrated descrip- 
on Systems, Ciitions of Diesel engine and plant accessories. 


| fully descriftthe Market Place — a classified directory of Diesel 


Engines and Accessories. 


} Manufacturers’ Advertisements—131 pages of Cata- 
log-type copy—informative—helpful. 
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Company DIESEL ENGINE CATALOG— 

Two West Forty-Fifth Street—New York 19, N. Y. 
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any 
ineering 
any 
Drydock 
ine 
Norks 
Enter my order today for a copy of the New 1!947 Diesel Engine Cata- 


log, Volume Twelve, Edited by Rex W. Wadman, for which | enclose 
$10.00. 
NAME .. 
ADDRESS . eee a 
ee. is eae CITY Zone STATE 
2. ea es PLEASE PRINT NAME AND ADDRESS 


i Machinery 
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DC genera- 
tor (left) 
two - bear- 
ings, self ex- 
cited type 
Can also be 
furnished with direct connected ex- 
citer. Both AC and DC generators can 
be furnished in the single bearing, 
flange-mounted type for special 
mounting requirements, Ball bearing 
construction is used throughout. Com- 
plete data upon request. 
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Well-known for their rugged design, efficient 
performance, long life and minimum mainte- 
nance, whether powered by electric, gasoline, 
or Diesel equipment. Backed by over 2 century 
of manufacturing and designing experience, 
Kurz and Root generators are now serving in- 
dustries throughout the world 


Illustrated are AC genera- 
tors, only 2 of the many dif- 
ferent types developed and 
designed to fit specific needs and appli- 
cations, (upper left) two-bearing self- 
excited type; (lower right) two-bearing 
direct connected exciter type. 
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37 VAN DYKE ST. 











Diesel Overhauling, Repairing, and Redelivering. 
and Domestic Pistons, Liners, Cylinders, Covers, Valves, etc. 


LET US SOLVE 
YOUR DIESEL 
PROBLEMS 


Diesel Specialties, Ine. 
2 VAN DYKE ST., BROOKLYN, N. Y. 


Ship Repairing 


Foreign 


PIONEERS IN DIESEL REPAIR WORK SINCE 1919 


H. W. RAMBERG, 


INC. 


BROOKLYN, N. Y. 


SHOP PHONE: MAIN 5-3960 





Fabricators and H.P., M.P., and 
Reconditioners of L.P. Compressor 
Both Domestic and Valves, Cylinders, 
Foreign makes. Pistons. 


Cams and Rollers, 
Oil Filters, Gears, 
Injectors, Atomi- 
zers and Nozzles. 


Telescopic Pipes, 
Governors, Pistons 
and Lubricators. 


Fuel Valves, 
Pumps, Valve 
Plungers, and 
Housings. 


Slide, Exhaust, In- 
let Starting 
Valves, Inlet and 
Exhaust Spindles 


PHONE MAIN 5-3960 
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Phantom view of Korfund vibration control unit 
Pressure 
A NEW low-cost vibration control unit, the \¥ 
fund Type RS Conical Rubber-Spring Mounii 
has been announced recently by The Korfu 

Co., Inc. 
The new Korfund Type RS has been design’) 
primarily for use on compressor units, gener | 
sets, motor generators, 


pumps, motors, fans «9 
; 





other machinery requiring a highly efficient, of 


nomical, standardized vibration isolator. Pl 





write for further details and Korfund RS Bulle A 
from The Korfund Co., Inc., 48-28 Thirty Sec 
Place, Long Island City 1, N. Y. 


Diesel-Electric Crane 
KKEEPING pace with the railroads, 


now being revolutionized bp Diesel-electric pow 


which 
td 

- 
American Hoist and Derrick Company has py 


fected a new Dieselectric locomotive crane. 
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ing extensive operation in many industries, in 
cate it will earn back its original cost mucl: fas! 
than other type cranes, through greater work © 


put and lower maintenance expense. Capac! 


‘ordberg N 
40 tons. A new catalog, now ready for mailil 

ection of | 
ives full details and specificati Jrite Ame . ? 
g pecifications. Write bppointed § 
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Friendship Train Spans 
Continent with Diesels 





Union Pacific supplied a 6000 hp. Fairbanks-Morse 
Diesel locomotive for Friendship Train. 

a 

SONTRIBUTING their small share to the gigan- 
effort made by the American people for the 
ief of suffering abroad, Diesel locomotives 
uled this cargo of foodstuffs across the con- 

ent to the eastern seaboard where it was trans- 


Patent applied tx red for shipment abroad. 
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Meletron Model 310 pressure operated switch 


QODEL 310 is one of Meletron’s wide line of 
vitches actuated by the pressure of liquids, air 
r gases. Its Diesel application is that of actuating 
arning devices or stopping operating equipment 


hen operating pressures become too high. 


Vrite the Meletron Corporation, 950 Highland 
Ave., Los Angeles 38, California, for further 


nlormation, 


is crane, cov 


Nordberg Appoints 
ales Executives 


ANNOUNCEMENT is made of the new sales 


xecutives in the Heavy Machinery Division of the 


ndustries, in 
st mucl fas! 
ater work 
—_ cape ordberg Mfg. Company. In the Heavy Engine 
ly for mailin , 
Write Ame 
. Paul, Mineg 


L. Peterson has been 


hppointed Sales Manager, while H. G. Van Schaack 


ection of that division, L. 
as been given the same position in the Gasoline 
larine Engine Section. 
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Front 





Cover removed 





showing adjustment 


DIESEL COOLING 


Sarco electric cooling system alarms are 
rugged, vibration-proof, corrosion proof 
| and thoroughly dependable. The thermo- 
| static system is contained in an immer- 
| sion stem of brass. 


Adjustment is made by removing the 
cover and turning the adjusting knob with 
a screw driver over the fully calibrated 
scale (see above). 


SYSTEM ALARMS 


Range, 90 to 210 degrees F., accurately 
calibrated each ten degrees. Fixed dif- 
ferential of plus-minus one degree can be 
increased to 8 degrees at no extra cost. 


Other Sarco products include inexpen- 
sive controls for jacket cooling water and 
strainers for water, fuel and lubricating 
oil. Ask for the bulletins. 


SARCO COMPANY, INC. 


Represented in Principal Cities 


Empire State Building, New York 1, N. Y 


SARCO CANADA, LTD, TORONTO-5, ONTARIO 











The HELIXHAUST reduces temperature of exhaust gasses—makes engine room 
more livable. It increases permissible supercharged rating of Diesel engines. It's 
simple, yet highly efficient, neater and more attractive when mounted on the engine. 
It modernizes 4-cycle Diesels by turbo-charging. Write for literature containing com- 
plete specifications on the HELIXHAUST and details on Intake Manifolds, Water 
Inlet Headers and Water Discharge Pipes. Stewart engineers will be glad to talk over 
with you further the advantages of the HELIXHAUST Water-Cooled Manifold. 





Outside view 


of the HELIXHAUST 










Inside the 


HELIXHAUST 





IRON - STEEL - WIRE 





THE STEWART IRON WORKS CO., Inc. 


1581 Stewart Block 
CINCINNATI 1...OHIO 
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with these 


ADECO 


SERVICE AIDS 





! A 
NEW ADECO NOZZLE 
SERVICE KIT FOR 
CLEANING INJECTORS 


This handy kit includes all tools needed 
to clean out clogged nozzles and avoid 
possible damage to costly injectors. Com- 
plete with lapping compounds, in handy 
metal carrying case, only $7.50 f. o. b. 
Chicago. 

@eeeeeoee2e*es7@e8eee8ece2 @ 


ADECO NOZZLE TESTER 


Compact, portable, sturdy, pre- 
cision-built. Enables any me- 
chanic to make quick, 
accurate tests on injec- 
tor opening pressure, 
spray pattern, etc., and 
detect stuck needle 
valves and leakage 
around valve seats. Pres- 
sures up to 10,000 p.s.i. 
Tests large or small injec- 
tors. Complete with standard gauge, $58, f.o.b. 
Chicago; slightly higher, equipped with 
Navy-approved gauge. 








AIRCRAFT & DIESEL 


EQUIPMINT CORP. 


4401 N 
Chicago 40 


Ravenswood Avenve 
Illinois 





Manufacturers of di dable Fuel Injection Pumps, 
Nozzles and Nozzle Holders for the Diesel Industry. 








NEW EQUIPMENT 
TWO NEW heavy-duty hydraulic jacks, 30 ton 


and 50 ton models, have been announced by the 


Blackhawk Mfg. Co. 


A NEW ELECTRIC hand tachometer by Metron 
Instrument Company features 1%, accuracy over a 
200 to 10,000 rpm. range. A slow speed model 


has ranges from 20 to 1000 rpm. 


A PRECISION BORER is now being used by 
Diesel repair shops throughout the country for 
rocker arm boring operations. This Hydro-Borer is 
one of a series of precision boring tools designed to 
handle Diesel parts. Accuracy is to .001 in + 0. 
TWO NEW DRIVES announced recently by Twin 
Disc Clutch Company include a multiple engine 
hydraulic drive and a hydraulically actuated re- 
verse and reduction gear. The first is suitable for 
Diesel engines developing 150 hp. at 600 rpm. 
to 325 hp. at 1500 rpm. The reverse gear can be 
utilized with engines developing up to 160 hp. 
at 1200-1800 rpm. 


UP FROM FLORIDA comes the latest wrinkle in 
tractor attachments in the form of a root rake 
designed to clear land to a depth of 16 inches. It 
will be marketed by the Caterpillar Tractor Co. 
A-C GENERATING systems for motor buses, a 
new development by Leece-Neville, have been 
adopted as standard equipment by two leading 
bus manufacturers. High output A-C current is 


dry-disc rectified. 


HIGH TEMPERATURE, 


by Titeflex incorporating Inconel is designed to 


high pressure tubing 


withstand corrosive action of Diesel exhaust as 


well as the effects of continued vibration. 


A NEW EXPANDER SPRING developed by the 
Sealed Power Corporation for use with oil rings 
is said to offer greater oil economy because of its 


open construction and flexibility. 


A NEW 


Brothers & Johnson, 


LINE of expansion joints by Zallea 
capable of absorbing move- 
ment of high temperature lines in any direction 
is now under production. Joints are particularly 
adapted to Diesel exhaust and intake lines in sta- 


tionary or shipboard installation. 


U. S. GAUGE has developed a new absolute pres- 
sure gauge, dial reading in inches or millimeters 
of mercury. It is furnished in a black plastic case. 
TO SIMPLIFY the repair of Diesels, Cummins 
Engine Company have introduced a line of 31 
service parts kits, covering a great variety of engine 
replacement parts. A catalog describing these kits 


is available from the company. 


THE TENDENCY towards full-flow filtration of 


Diesel lubricating oil is increased by the announce- 














As advertised in TIME and NEWSWEEK 


How Air-Maze filters 





kept “dirty” oil clean 
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for 3700 bus miles 


To show you what true full-flow filtration 
really accomplishes, our engineers took, this 
photomicrograph of Air-Maze filtered oil, 
removed from a city transit bus after 3700 
miles of strenuous start- -stop operation. It’s 
enlarged 400 diameters (each graduation 
equals .00025”), and reveals that the Air- 
Maze Type “O” filter left no particles larger 
than 5 microns (.0002” diameter). 


FROM A COLOR STANDPOINT, the oil is dirty. 
But it isn’t the color of oil that protects 
moving parts from abrasive particles. The 
important fact about this oil is that it is free 
of all harmful grit. 


PROTECTION LIKE THIS is possible only because 
Air-Maze oil filters clean all of the oil all of 
the time. (Conventional filters usually handle 
but 10% to 15%.) 


AIR-MAZE TYPE “0” oil filters are now protect- 
ing America’s finest engines, hydraulic equip- 
ment, fuel systems—and are used in many 
other liquid filtration applications. If you 
design or build equipment using noncorro- 
on Mestilin! it will pay you to investigate the 
Air-Maze oil filter today. Send for new bulletin. 
Air-Maze Corporation, Cleveland 5, Ohio. 
Note: Because most existing car and truck lubrication 


systems are not designed for full-flow filters, Air-Maz 
Type “*O” are not recommended for replacement purpose :. 


SOOO COOOOOOOOO OOO OOOO SOOO OOOOOOOO 
OOOO 
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The Filter Engineers 


LIQUID FILTERS 
OIL SEPARATORS 
GREASE FILTERS 


AIR FILTERS 
SILENCERS 
SPARK ARRESTERS 
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et of Wm. W. Nugent & Co. that they have 
developed such a system for Diesel engines. A 
wastetype filter in series with an absorbent cellu- 
lose type (for fine filtration) insures the complete 


fitration of all crankcase oil on each circuit 


a through the pump. 
VEWSW EEK 

FALkK CORPORATION describes its line of 

filters “$i cel-flex” couplings in a new bulletin. The grid- 

groove design of the coupling permits a large 

amount of torsional resistance as well as flexibility. 

A NEW FUEL ADDITIVE has been announced 

recently by the Industrial Chemical Corporation 

of Los Angeles. It is said to increase engine efh- 


ciency as well as save fuel. 


A NEW PRESSURE GAUGE utilizing nylon fibre 
sill be introduced soon by Manning, Maxwell and 
Moore, Inc. The nylon movement of this new 


Ashcroft Dura-gauge is said to outlast other move- 


Clean 


ments. 

me so ce . 
ot Boos A PORTABLE HYDRAULIC unit capable of de- 
ee fl livering 3 gpm. at 1000 psi. was recently announced 
tke” | | By Hydro-Power, Inc. 
: ee ~ ¥3 ; 
J = * * 

. pt... | A GEAR PULLER set manufactured by the Plomb 


** *  ** Tool Company provides equipment needed for 
Majority of pulling jobs. 42 piece set suitable for 


ee 2 
‘Tit VW fepair shops and industrial plants. 


a 
miles GENERAL ELECTRIC COMPANY announces a 


Hew metal alloy which has a density 50% greater 
ww filtration 


os took this than lead. Hevimet as the new alloy is called is 


hiltered oil, adaptable for weighing and counterweighing ro- 
after 3700 ; 

eration. It’s fating parts such as crankshafts, centrifugal clutches 
zraduatior : 

& — and other machinery. 
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we BENT! RNATIONAL Harvester has announced 
P ' . ° ° 
y So he development of a new engine which is con- 
$3 7 : ; 
y 2x fevertbic in production as either a gasoline or 
Ss Spi ss 
of eves’ engine. The announcement was made by 
ers & © 6 
$3 §H. |. Reishus, general manager of the company’s 
reRS — ¢ : . eaPaP me ; ; 
ators Undiirial Power Division. This new engine will 
4 
LTERS 2 nee’ the demand for a smaller, lower-priced Diesel. 
Sad 
Ph najor feature of this new engine from a 


Procuction standpoint, Mr. Reishus pointed out, 
is that it will enable the company to produce both 
Sasoiine and Diesel tractor and industrial engines 
On the same assembly line. 
—neeeteare sso 
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| PEAK PRESSURE 
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MARKERS 

















OR THE RATE OF or pesp 
ENGINE FLAME cenrer| 
PROPAGATION 






Seeing now made possible 
by remarkable new elec- 
tronic features, embodied in 


PRESSUREGRAPH with Syncro-Marker 


Reproduces on oscillograph screen, ra} 
accurate picture of pressures during > any \) 
and after explosion, relates pressure ; 
variation to time, top dead center, a 
angular velocity, etc. Also accurate j 
tracing of rate of flame propagation f - 
with relation to top cead center and = 
peak pressure. See pressure-time : 


characteristics of automotive, jet and “9 57° _—Presswregraph Syncro- Marker Oscillograph 
Diesel engines, also compressors, Send for description and full 
pump, etc. Operates over range from engineering data 

static up to 10,000 cycles at pressures 

from 0 to 10,000 Ibs. 


Puscesscensssasnnet 





ELECTRO PRODUCTS LABORATORIES 
549 W. Randolph St., Chicago 6, III. Phone STate 7444 





DIESEL STARTING 


Quincy Compressors for Diesel starting available in sizes 1 to 80 cu. ft. dis- 
air supply are available in a wide va- placement, up to 500 pounds discharge 
riety of models. Model D320S shown pressure. Specify Quincy Compressors 
above has proved highly satisfactory as for dependable Diesel starting. 


a starting unit. Compressor can be 
operated by either electric motor or 


° ° ° ° a 
gasoline engine. This provides standby 
protection against current failure — UIine 


COMPRESSORS 


eliminates extra investment in second 
compressor. Quincy Compressors are QUINCY COMPRESSOR CO 
? Department K-116, Quincy, Illinois 
Branch Offices: New York © Chicago 
St. Lowis © San Francisco 
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ENTIRELY NEW = 


Ignition and Combustion 
System for Compression 
Ignition Engines 








Embodies and coordinates: 
% Controlled better Mixing 
% Controlled faster Ignition 
%& Controlled better Combustion 


Designed to; 
Increase Power Output 
Increase Acceleration 
Reduce Fuel Consumption 
Reduce Bearing Loads 
Reduce Engine Weight 
Eliminate Smoky Exhaust" 


Applicable to Both 
2 and 4 Cycle Engines 


Does not use a pre-combustion chamber. 


Uses proven principles of the modern com- 


pression ignition engine in a new way. 





For development and manufacturing 
rights for the U.S.A., write Box 481 
DIESEL PROGRESS, 2 W. 45th St., 
New York 19, N. Y. 


neal savings! 
more than n 
400 NEW 
G. M. 
DIESEL 


PARTS 


Many of them critical —hard to get. 
In original packages —new and clean. 


FROM 
GOVERNMENT 
SURPLUS 


Here are a few of the many "71" 
DETROIT DIESEL and GRAY MARINE 


parts. Ready for immediate shipments. 





GRAY MARINE 
6D-636C SEA WATER PUMPS 











No. Description 
5226888 Injector Filter Element 
8502957 Oil Cooler Element 12 Stock 
5227325 SprayTip and Valve Ass'ly 
5227231 No. 80 Injector and Case 
5157393 Blower Ass'ly—teft 
5157396 Blower Ass'ly—Right 
5153737 Exhaust Valve 
CS Main Bearings—St'd & Undersize 
Immediate Shipment—Write for Complete 

List and low net prices. 
Surplus -butomotiue Ca 
1329 S. MICHIGAN AVENUE 


CHICAGO'S, ILLINOIS 
DIESEL PARTS SPECIALISTS 
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Names in the News 

H. L. KNUDSEN re- 
tired recently as Vice- 
President in Charge of 
Engineering of Cum- 
mins Engine Co., after 
25 years as a member 
of the company’s Engi- 
neering Department. 
He continues as a Di- 


rector of the company. 


WILLIAM B. PROS- 
SER was recently ap- 
pointed General Man- 
ager of the Perfect Cir- 
cle Corporation. Prosser 
joined Perfect Circle as 
plant manager in 1928. 
Since 1943 until his re- 
cent promotion he 
served as general fac- 


tory manager. 


D. O. THOMAS, President of Bendix-Westing- 
house Automotive Air Brake Company, recently 
appointed Stephen Johnson, Jr. as Chief Engineer 
of the company. He will serve directly under 


E. R. Fitch, Director of Engineering. 


DOUBLE SEAL RING 
has named R. W. Hoyt 
as Chief Engineer. 
Hoyt, with 
Bendix Corporation, 
joined Double Seal 
Ring in 1946. He is a 
the Me- 


Engineering 


formerly 


graduate of 
chanical 


School of Purdue University. 


J. H. GILL recently took over the job of Engine 
Sales Consultant for Caterpillar. He joined Cater- 
pillar in 1937 after four years with Wm. C. Holt 


Machinery Co. 


LINK BELT CUSTOMERS of Michigan will be 
glad to note that Peter Groustra will manage the 
New Link Belt Company office in Grand Rapids. 


MACK TRUCK has announced the apopintment 
of H. J. Fikejs as Manager of the Mack Truck 


Company's Milwaukee Factory Branch. 


SCINTILLA MAGNETO DIVISION of Bendix 
Aviation Corporation recently named George M. 
Anger as western states representative. Plans are 
under way to establish an office in San Francisco 


where he will maintain headquarters. 


J. A. CORTRIGHT, general sales manager of the 
Clayton Manufacturing Company of El Monte, 
California, recently announced the appointment 


of A. G. Orsborn as his assistant in charge of 





Sales Promotion. Clayton specializes in Vehicle 


Analyzers and cleaning compounds. 


L. H. BENSON has joined the Tuthill Pump 
Company as vice-president in charge of manufac. 
turing. Benson, a mass production specialist, will 


aid considerably in the expansion plans of the 


compa ny. 


WEATHERHEAD COMPANY announces that B 


T. G. Carey has been advanced to the position 





of purchasing agent of production parts and sub- 


contracting. 


News @ 


NEW YO 
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to complet 
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» shortage in 


LLOYD A. HARRIS, of National Supply Com-! 
pany, has been transferred from the Superior f 
Engine Division to the Plant's Products Division y 
Harris has assumed his new duties in se 


Texas which will include sales and service of Supe. 


rior engines in the oil industry. ' 


D. C. GRAHAM has been appointed by Nordberg : 
Mfg. Company as sales engineer for the easter 


territory. His headquarters will be in New York. 


ATLAS IMPERIAL 
Engine Company haf 
named John Seagren as 
chief engineer. Seagren & 
recently resigned from 
the position as chief 
engineer of the Diesel 
Engine Division of the 
American Locomotive 


Company. 


recenth 


CORPORATION 


FEDERAL-MOGUL 
announced the appointment of M. R. Hunter a 
Hunter will di 


general manufacturing manager. 
rect manufacturing operations in all of the com 
pany’s plants. He will make his headquarters at 
the Corporation’s main offices in Detroit. 


ELLIOTT Company recently announced two new 
district managers. J. M. Maag is now Kansas City 
district manager. Mr. Maag was a field engineer 
in the Elliott Chicago office from 1925 until 1941, 


when he became St. Louis district manager. 





H. W. Honefenger 


J. M. Maag 


H. W. Honefenger who joined Elliott Company i? 
1936 as field engineer of the St. Louis office, has 
now been appointed St. Louis district manage! 
succeeding Mr. Maag. 
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News Of The Industry 


NEW YORK CENTRAL has placed orders for 
111 Diesel locomotives including eight road_pas- 
senger locomotives, 17 road freights, 15 transfer 
freights, 64 switchers, and 7 road switchers. They 
will be supplied by American Locomotive, Electro 


Motive, and Fairbanks-Morse. 


SOCONY-VACUUM OIL COMPANY is rushing 
to completion a new barge with a capacity of 


nearly three-quarters of a million gallons which 


) will aid materially in relieving the threatened oil 


upply Com. 
he rr 
cts Division. 9 
in Houston, fj 


vice of Supe 
' 


»y Nordberg : 


the eastern 
New York. 


MPERIALB 
mpany has 
1 Seagren a ff 
ser. Seagren 
igned from 
n as chief 
the Diesel 


ision of the 





NATIONAL SUPPLY 





shortage in the east. The barge is equipped with 


Diesel driven 1400 gpm. rotary pumps. 


\ NEW VISCOSIMETER by Fischer-Porter Com- 
pany measures vicosity from .0008 to 800,000 cen 
tipoises according to a new bulletin issued by the 
company. Instantaneous reading of viscosity 
values in a moving fluid stream is possible with 
this new instrument. Write for Bulletin 88, Fischer 


Porter Co., Dept. 5E-H, Hatboro, Pennsylvania. 


COMPANY has recently 
9 


put in operation 2 heavy duty Wickes lathes. ‘hese 


lathes used for machining heavy crankshaft forg- 


ings are 45-feet long and weigh over 100,000 Ibs. 





NEW HAVEN RAILROAD will soon have its 
Bridgeport, Conn., yard completely Dieselized and 
will only use coal locomotives in emergencies. This 
is part of a program by the railroad to rid itself 


of the smoke nuisance. 


GREAT NORTHERN RAILWAY announced re 
cently that the acquisition of 9 new 4,500 hp. 
Diesel-electric locomotives during the past month 
has permitted the Dieselization of two trains run 
Paul, 


Washington. Great Northern now has 145 Diesel 


ning from St. Minnesota to Wenatchee, 


locomotives. 


PHE BALTIMORE 


ly ordered 100 Diesel electrix 


AND OHIO railroad recent 
switching locomo 
tives. ‘The order for these 1000 hp. switchers is 
divided between Electro-Motive with 40; Baldwin 
Locomotive and American Locomotive with 25 
each; and Fairbanks Morse and Co. with 10. De- 
livery is expected by the 3rd quarter of 1948 and 
will enable the road to completely Dieselize its 
terminals at Cincinnati, Youngstown, Warren and 


Pittsburgh. 


700 MACK DIESEL BUSES have been ordered 


by Argentina. For operation in a region where 












































EACH CYLINDER 
Bese EACH BEARING 





gasoline sells for two and three times the price 
of Diesel fuel, Mack is powering all of these buses 
with a 165 hp. Mack Diesel engine. Paired with 
the Diesel is the new Mack torque converter de- 
signed to absorb the power of the engine at city 


driving speeds. 


PHE MILWAUKEE ROAD has ordered 38 new 
Diesel-electric locomotives at a cost of over $6,000,- 
000. Included are eight 3000 hp. freight; six 2000 
hp. passenger, twenty 1000 hp. switchers and four 
combination switching and road locomotives. Ad 
dition of the new fleet will bring the number of 
Diesel-electric locomotives on the Milwaukee road 


to 175. 


PFHE SUPERIOR TUBE COMPANY 


lished an instructive bulletin describing its com 


has pub 


plete line of nickel and nickel alloy products, par 
ticularly its small tubing. Indexed for easy refer- 
ence the bulletin describes the company’s nickel, 
Monel, “K” 
nickel 


strength, corrosion- and heat-resistance. 


Monel, Inconel, and 30° Cupro- 
sf 


tubing which is claimed to have great 
Ease of 
fabrication is another claimed advantage. Write 
the Superior Tube Company, Norristown, Penn 


svlvania for Catalog section 10. 
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B* faithfully delivering precise amounts of oil to cylinders, 
bearings, and other points of friction, Manzel Lubricators 

save engine owners up to 60% in reduced oil consumption and 

lowered maintenance costs. Write for further information 
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WRITE FOR DETAILS 






Builders of HIGH PRESSURE 


METERING PUMPS 
Manse L 


Since 1896 
BROTHERS CO 






Manzel Brothers Co. now supplies repair parts for 
all models of Bowser and Torrington Lubricators. 
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THE MAXIM SILENCER COMPANY 


94 HOMESTEAD AVE., HARTFORD 1, CONN. 







A Subsidiary of Frontier Industries, Inc. 


Buffalo 10, N. Y. 












275 Babcock Street 



















LLUMOID 


A Good Gasket is worth the Price! 


It costs just as much to install a poor gasket as it does to make 
a tight, long lasting seal with VELLUMOID, the standard for 
nearly thirty-five years. 


THE VELLUMOID COMPANY, Worcester, Mass. 
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Send for new 
Bulletin SPI 


114 Liberty St., N. Y. 6 
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Forged Steel Design made to special order 
for all types and sizes of air and gas com- 
pressors—from 2” to 16” diameter. 

Valve plates and discs of all designs in 
alloy steel, stainless steel, monel, bronze 
and other metals. 


Write for estimates and send samples or 
blueprints of your old valves. 


J. H. H. VOSS CO., Inc 


785 East 144th St. corner Wales Ave., New York, N. Y. 
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Merger of Automatic Temperature 
Control Companies Announced 


THI 


pany, of Youngwood, Pennsylvania, The 


Merger of Robertshaw Thermostat Com- 


Fulton 
Sylphon Company, of Knoxville, Tennessee, and 


Thermostat Company, Inc., of 


the Bridgeport 
Bridgeport, Conn., was announced recently by 
John A. Robertshaw, President of the new organi 
zation. J. V. Giesler, former President of the Ful- 
ton Sylphon Company and the Bridgeport Ther 
mostat Company was elected Executive Vice Presi- 
dent of the new firm in charge of the Fulton 
Sylphon and Bridgeport Divisions, while T. T. 
Vice 


charge of the Grayson Controls Division, Lynwood, 


Arden was elected Executive President in 


California. 





Bradford Foote Dies 


Bradford 
the Brad Foote Gear Works, died at 


Foote Sr., founder and president of 
his home 
recently after a short illness. Mr. Foote was born 
in Chicago on April 16, 1872. In 1924 he founded 


the company bearing his name. 





New Tumico Micrometer 





Tumico Crankshaft Micrometer 


A NEW direct-reading crankshaft micrometer 
making it possible to measure journal diameters 
without removing the crankshaft from the engine 
block is announced by Tubular Micrometer Co. 
Simple in design, this micrometer provides ample 


reach for all sizes of crankshafts. It is recom- 
mended for use on all types of crankshafts but is 
primarily designed for combustion engines. ‘Tumi- 
co Crankshaft Micrometers insure measurements 
accurate to .001 in. (one thousandth inch). Capac- 
ity of the micrometer is from two to three inches 
in English calibration or 50 to 75 mm. in metric. 
For more information write Tubular Micrometer 


Co., St. James, Minnesota. 


New Gauges Described 

FIVE new gauges are illustrated and described in 
a series of new bulletins recently published by 
the F. W. Dwyer Manufacturing Company. The 
bulletins describe plastic tube manometers, hook 
gauges, air filter gauges, portable and stationary 
draft gauges. The last bulletin, No. 165, contains 
useful formulae concerning air flow data as ap- 
plied to gauge readings. Write F. W. Dwyer Man- 
ufacturing Company, 317 South Western Avenue, 


Chicago 12, Illinois, for bulletins. 


Engineering Society Meetings 
HE Annual Meeting of the Society of \uton.o- 


tive Engineers will be held in Detroit. Janucry 
12-16. The Annual Meeting of the Oil and Cas 


Power Division of the A.S.M.E. wil be held May 


20-22 in St. Louis, Missouri. 


New Line of “Packaged” 
Generators 
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E-M generator with built-in voltage regulator 


A “PACKAGED” generator recently announced 
by Electric Machinery Mfg. Company for use in 
engine-generator sets is a compact, factory-assem- 
bled 


direct-connected exciter, automatic 


unit including revolving-field generator 


voltage regu 
lating circuit, meters, and selector switch for pre 


setting voltage. 
Operation of the circuit is detailed in Publication 


No. 186 available from the manufacturer, Electric 


Machinery Mfg. Co., Minneapolis 13, Minnesota 


Portable Rock Crushing Plant 








A NEW portable two-unit crushing and screening 





plant has been developed by the New Holla 
This 


unit on 


Manufacturing Company. one-man pus 


button controlled crushing wheels | 
been fully field-tested with excellent results, : 
cording to the manufacturer. 

Adaptable to either gravel crushing or quam 
operations, a 200 hp. Murphy Diesel operates # 
3030 Double Impeller Breaker while an_ clect! 
generator driven from the same Diesel supplit 
power for driving the feeder, conveyers, scree! 
and elevating wheel on the screening unit. I 
dividual electric motor drives, controlled fro! 
the operator’s platform on the crushing uni 


eliminates chains, sprockets and counter s/valls. 
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WEST COAST DIESEL NEWS 


By FRED M. BURT 

REVIVING the tuna “mothership” idea, Van 
Camp Sea Food Co. has converted one of four A-N 
net tenders, purchased as Navy surplus; this 180 
ft. A-N 53 has two 750 hp. American Locomotive 
Diesels hooked to a 1,500 hp. G.E. DC drive 
motor. Auxiliaries include two 60 kw. Buda gen- 


erating plants and a 75 kw. “Caterpillar” set. 


FFROM the yards of Master Builders, Alameda, 
Calif., the 108 ft. purse seiner Storm King, built 
for Vincent Cardinalli of San Francisco, is pow- 
ered with a 6 cyl. 840 hp. Union Diesel; auxil- 
iaries, two “Caterpillar” 75 kw., 115 hp. Diesel 


generating sets. 


POWERED with two 690 hp. Fairbanks-Morse 
Diesels, is the tug /sland Navigator, owned by 
Island Tug and Barge Co., Victoria, B. C., to be 
used in deep sea service off the British Columbia 


coast. 


FIFTY-FIVE ft. purse seiner, New Sunrise, owner 
Gordon Nelson, has recently had her original 140 
hp. gasoline engine, installed when built by 
Grandy Boat Co., Seattle, in 1945, replaced by a 


165 hp. General Motors Diesel. 


WITH new dispensing and pumping facilities 
having a capacity of 36,000 gallons of Diesel fuel 
per hour, the newly-modernized Shell Oil Co. 
marine dock in San Diego Harbor, can fuel the 
largest tuna clipper in two to three hours. Ten 
3 in. meters for Diesel fuel with two 2 in. nozzles 
apiece, seven meters and outlets for gasoline pro- 
vide ample service. To prevent fuel shortage in 
the tuna season, a 5400 bbl. Diesel tank has been 
installed. E. R. Raphael is Southern California 
Division Manager. 


QCEAN Tow, Inc., Seattle, newest tug and barge 
concern in the Puget Sound-Alaska run, to supply 
moving-power to their 21 260 ft. and 204 ft. 
barges, has eight, twin-screw, 126 ft. seagoing tugs, 
“Miki Miki” type, each powered with two 690 hp. 
Fairbanks-Morse Diesels. 


JHE APC No. 1, powered with a 400 hp. Supe- 
tior Diesel engine, is being reconverted and 
teadied for sea at yards of Anderson & Christofani, 
San Francisco, for Fulton Construction Co., Hous- 


ton, Texas. 


TROLLER Bobetta, building at Wrang Shipyard, 
Bellingham, for Henry Brandt, has 165 hp. Gen- 
tral Motors Diesel with 3:1 hydraulic reverse and 
reduction gear also by GM. Supplied by Evans 


Engine and Equipment Co. 


INDIAN Creek Industries Corp. recently pur- 
chased a Caterpillar Diesel to power a 550 gpm. 
wo stage centrifugal pump at Weaverville used 


0 raise water from river 500 feet to reservoir. 


JANUARY 1948 


QEVENTY-FIVE kw. Caterpillar Diesel-electric 
set lifted itself aboard LST vessel recently when 
Diesel was operated at dockside with flexible leads 
to shipboard crane which lifted it aboard. Gen- 
erating set was supplied to LST purchasers by 


Shepherd Diesel Marine of Los Angeles. 


CANNERY tender Hydah repowered with 165 
hp. General Motors Diesel. 4.38:1 Twin Disc re- 
duction gear and Twin Disx frontpower take-off 
also installed by owners, Anacortes Canning Co. 
Supplied by Anacortes, Washington branch of 


Evans Engine and Equipment Co. 


New Equipment for 
Piston Sizing 








Wilkening Thermo-sizer 


TMHERMOssizing is a process now being used by 
Pedrick jobbers to reshape and resize alloy pistons 
so they fit exactly the cylinders in which they 


operate. 


A machine called Thermo-sizer is used. It 1s tise 
first machine to utilize “Heat-Shaping” in the 
reconditioning of pistons. By this process, worn 
and collapsed alloy pistons may be resized and 
reshaped as much as .030 in., safely and perma- 


nently. 


Order Your Copy of the 1947 
DIESEL ENGINE CATALOG now. 
Thoroughly revised — more com- 
plete — indispensable. Convenient 
order coupon on Page 77 this 
issue. Mail it today. 











Aluminum Pistons 
Cleaned Faster! 


Specialized Oakite cleaning com- 
pounds can help you make the 
cleaning of aluminum or cadmium- 


plated pistons and rings a tim 


saving, easy and safe procedure. 
There are hot Oakite alkaline clean- 


ing solutions. Cold and hot... 


Oakite Solvent 
Carbon Removers 


These same versatile compounds 
will also serve for speedy cleaning 
of cylinder liners, heads, valves, 
gears, connecting rods. Chec:: with 
the Oakite Technical Service Rep- 
resentative near you for the pro- 
cedure that best meets your needs. 
Or write direct for full, free job 


data. No obligation. 


OAKITE PRODUCTS, INC. 


22D Thames Street, NEW YORK 6, N. Y. 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 





Specialized Industrial Cleaning 


MATERIALS © METHODS © SERVICE 


e- 























i] 25 KVA, 1200 RPM, 
cS e . A. C. Generator 
ne with Direct Connected Exciter. 


Columbia, with its years of experi- 
ence, brings to you a wide line of 
performance proved, sturdily built, 
A.C. and D.C. Generators. A.C. Gen- 
erators: 6% to 375 KVA. D.C. Gen- 
erators and Exciters: 2 to 200 KW. 
Available in Single or Two Bearing 


Construction. Write today for in- 
formation. Our engineers will be 
glad to review your requirements 
Prompt delivery. 


COLUMBIA ELECTRIC MFG. CO. 
4519 Hamilton Ave., Cleveland 14, Ohio 
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IMMEDIATE DELIVERY! 
NEW-25% OFF 


ATLAS IMPERIAL MARINE DIESEL 
Model 6 HM 2124 
424 H.P. @ 325 R.P.M. 
6 Cylinder - 4 Cycle - Ajir Starting 
Direct Reversing 


Complete with spares, tools, accessories 


Large Variety Marine Engines 


New 165 H.P. G.M. Diesels 
New 141 H.P. Chrysler Royal (Gas) 
New 55 H.P. Atlas Skipper (Gas) 
Surplus War Materials Marine Crafts of all Types 


UNITED DOCK CORP. 


Executive & Sales Offices 
Rm. 7311 Empire State Bidg., N. Y., N. Y. 
Longacre 4-8344-8345-8346 
Shipyard—209 Carroll St., City Island N. Y. 64, N. Y. 

















PETROMETER 


senator, FOR ALL TANKS 
up FOR ALL LIQUIDS 


FOR ALL DEPTHS 
“Sereno FOR ALL DISTANCES 


PETROMETER CORP, 5 STAR SQ., L.i. CITY 1, N.Y. 











Highest Quality 
Gaskets & Oil Seals 


by FITZGERALD 


Gasket Craftsmen 
for 42 Years 


Gaskets of all types and materials to 
give reliable service under all Diesel 
operating conditions. 


For full information write— 


THE FITZGERALD MANUFACTURING 
COMPANY 


TORRINGTON, CONN. 


Branches: Chicago, Illinois; Les Angeles, Callfernia 
Canedian FITZGERALD, Limited, Toronto 





FITZGERALD 


gi nck 
1906 
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